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WHERE  AMERICA  FALLS  DOWN. 

There  are  a  great  many  places  where  in  the  race  with  the 
Europeans  we  Americans  “fall  down,”  but  some  of  them  are 
certainly  set  forth  with  a  great  deal  of  definiteness  in  the  ex¬ 
cellent  series  of  articles  on  export  trade  and  conditions  by 
Prof.  F.  B.  Crocker,  of  which  the  second  installment  appears  in 
this  issue.  Never  have  the  adverse  conditions  under  which  we 
compete  in  the  markets  of  the  world  been  set  forth  more  clear¬ 
ly  and  incisively  than  in  this  shrewd  and  observant  review. 
Dr.  Crocker  has  the  advantage  of  having  studied  the  same 
ground  before,  and  his  remarks,  even  when  made  with  apparent 
lightness,  will  be  found  to  have  a  point  and  significance  which 
require  that  they  should  be  read  over  and  over  again.  It  is 
well  that  our  national  vanity  should  get  a  rub  on  the  raw  once 
in  a  while,  especially  when  the  “knocking”  is  done  by  a  man  so 
truly  patriotic  as  the  doctor  is  known  to  be. 

We  shall  have  occasion  ourselves  to  return  to  these  articles, 
but  hasten  meantime  to  point  out  how  thoroughly  they  confirm 
the  views  e.xpressed  here  quite  often  that  great  opportunities 
await  in  particular  the  American  electrical  manufacturer  and 
exporter.  In  fact.  Dr.  Crocker  shows  that  we  have  not  been 
at  all  insistent  enough  on  the  capacity  of  Oriental  and  tropical 
markets  to  absorb  in  the  near  future  large  amounts  of  light¬ 
ing,  power  and  traction  apparatus,  as  well  as  huge  quantities 
of  electrical  supplies.  The  East  loves  light,  needs  transporta¬ 
tion,  and  with  the  aid  of  the  electric  motor  has  soon  to  come 
to  the  production  of  goods  by  wholesale  modern  factory  meth¬ 
ods.  When  the  process  has  been  fully  developed,  the  “white 
man’s  burden”  will  probably  be  quite  a  trifle  heavier  than  it  is 
now  when  the  colored  fellow  carries  it  for  him.  But  ad  interim 
there  is  a  vast  market  to  be  built  up  and  filled  up  in  electrical 
apparatus,  and  if  that  market  is  not  largely  ours,  it  will  be 
nobody’s  fault  but  our  own.  Dr.  Crocker’s  clever  articles 
point  the  way. 
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TESTS  OF  VISUAL  ACmTY. 

Considering  the  extent  to  which  the  part  of  visual  acuity  has 
been  tempted  to  be  applied  to  practical  photometry  it  is 
rather  singular  that  a  more  scientific  study  has  not  been  made 
of  the  nature  of  the  test  objects  to  be  observed.  To  be  sure, 
the  acuity  photometer  is  in  no  sense  an  instrument  of  pre¬ 
cision,  being  peculiarly  subject  to  large  errors  due  to  personal 
equation  and  difference  of  conditions  of  illumination.  Never¬ 
theless,  as  an  instrument  for  preliminary  investigation  in  the 
hands  of  a  well  trained  observer,  who  calibrates  the  instru¬ 
ment  himself,  the  acuity  photometer  is*not  to  be  despised.  A 
brief  paper  by  Dr.  Ives  in  the  present  issue  gives  the  results 
of  a  careful  study  of  various  test  objects,  and  contains  a  sug¬ 
gestion  arising  from  the  inefficiency  of  most  test  objects  for 
obtaining  more  definite  and  precise  results.  Dr.  Ives’  re¬ 
searches  were  not  for  the  primary  purpose  of  photometric 
measurements,  and  indeed  the  method  which  he  has  worked 
out  is  not  directly  applicable  to  most  photometric  instruments 
based  on  visual  acuity.  Instruments  of  this  class  depend  usu¬ 
ally  upon  the  vanishing  point  of  characters  when  the  illumina¬ 
tion  upon  them  is  varied.  The  criterion  in  such  a  case  is  a 
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mixture  of  visual  acuity  and  shade  perception,  a  criterion  use¬ 
ful  for  the  purpose  when  carefully  applied,  but  depending  on 
several  coacting  factors.  A  large  psychological  element  enters 
into  the  recognition  of  letters  or  figures  which  are  just  per¬ 
ceptible  in  the  fading  light  and  Dr.  Ives  notes  all  letters  of 
the  same  font  are  not  equally  distinct  even  when  well  regfu- 
lated  in  size,  and  the  arrangement  of  the  letters  into  words 
bears  strongly  on  the  resulting  legibility. 

The  problem  which  Dr.  Ives  set  before  himself  was  to  de¬ 
vise  a  test  for  acuity  which  should  present  details  continu¬ 
ously  variable  in  size  and  capable  of  being  used  with  all  the 
other  conditions  constant.  In  particular,  the  object  should  pre¬ 
serve  the  same  contrast  with  its  background  and  the  same  ab¬ 
solute  value  of  illumination  independent  of  the  fineness  of 
detail.  The  method  adopted  was  to  superimpose  face  to  face 
two  coarse  rulings  of  parallel  lines  upon  glass.  When  the 
lines  in  the  two  gratings  thus  constituted  are  superimposed  and 
exactly  parallel,  the  two  act  like  a  single  ruling;  but  if  one 
set  of  lines  is  rotated  upon  the  other  a  series  of  direct  bands 
is  produced  by  the  crossings  of  the  two  sets  of  rulings — bands 
which  become  finer  and  closer  as  the  angle  between  the  two 
sets  of  grating  lines  increases,  but  preserving  the  same  direct¬ 
ness  with  respect  to  the  field.  By  working  with  such  a  device, 
the  test  object  becomes  a  set  of  direct  lines  on  a  bright  ground 
continuously  variable  in  width  and  spacing,  and  the  point  at 
which  such  bands  cease  to  be  separated  can  be  quite  accurately 
ascertained. 

For  the  purpose  of  exact  research  such  a  test  object  would 
seem  to  be  very  satisfactory.  Whether  it  would  be  useful  for 
the  ophthalmologist  as  a  substitute  for  his  charts  of  test  type 
is  another  matter,  and  can  only  be  decided  by  trying  experi¬ 
ments  on  a  considerable  scale.  The  test  type  of  the  ophthal- 
mological  Society  are  somewhat  crude,  but  are  nevertheless 
convenient  and  effective.  When  used  as  they  should  be  under 
a  fixed  illumination  which  can  readily  be  obtained  where  arti¬ 
ficial  light  is  used,  they  give  results  which  are  suitably  com¬ 
parable  in  a  very  simple  and  rapid  fashion.  Made  up  as  they 
are  of  successions  of  letters  not  assembled  into  words  or  sug¬ 
gesting  words,  the  element  of  memory  is  fairly  well  elimin¬ 
ated.  On  the  other  hand,  certain  letters  are  much  more  easily 
identified  than  others,  T  and  O  for  example  being  much  more 
readily  recognized  than  most  of  the  other  letters.  This  has. 
however,  usefulness  in  actually  determining  what  the  patient 
really  sees.  Further,  with  the  test  types  the  patient  readily 
recognizes  what  he  is  expected  to  see,  and  any  failures  to  read 
correctly  letters  on  the  chart  are  instantly  detected.  An  ob¬ 
server  may  deceive  himself  to  a  certain  extent  in  recognizing 
the  parallel  lines  of  Mr.  Ives’  object,  but  he  cannot  deceive  the 
examiner,  which  is  after  all  the  essential  point  for  opthalmolo- 
gical  work.  Nevertheless,  the  cross  gratings  are  certainly 
worth  trying  for  ordinary  vision  testing,  and  they  present  for 
purposes  of  research  a  very  definite  and  satisfactory  object. 

lEASUREMENT  OF  MEAN  HORIZONTAL  INTENSITY  OF  INCANDESCENT 
LAMPS. 

The  Elektrotechnische  Zeitschrift  has  recently  published  a 
set  of  specifications  for  measuring  mean  horizontal  luminous 
intensity  of  incandescent  lamps.  These  specifications  are  in¬ 
tended  to  constitute  a  revision  of  rules  previously  issued  by 
the  Verband  Deutscher  Elektrotechniker  on  the  same  subject. 
The  specifications  are  clear  and  satisfactory  except  in  regard 


to  the  speed  of  rotation  for  the  lamp  under  test.  It  is  stated 
that  this  rotation  speed  should  be  such  as  to  give  rise  to  no 
troublesome  flicker  in  the  photometric  field  of  vision,  and  also 
to  no  objectionable  bending  of  the  lamp  filament;  otherwise  the 
lamp  should  be  kept  stationary,  and  the  method  ©f  rotating 
mirrors  should  be  used.  Perhaps  no  better  specification  than 
this  can  at  present  be  given,  but  the  matter  as  it  stands  is  left 
open  to  a  wide  range  of  individual  judgment.  Two  methods 
of  photometry  are  described,  the  first  the  ordinary  comparison 
method  with  the  standard  and  tested  lamps  at  opposite  ends  of 
the  bar,  and  the  traveling  photometer  head  between  them.  The 
second  method  is  a  particular  variety  of  the  substitution 
method,  in  which  the  standard  and  the  tested  lamp  are  com¬ 
pared  successively  on  the  bar  and  adjusted  with  the  aid  of  an 
auxiliary  lamp  used  in  both  comparisons.  A  good  suggestion 
is  that  of  employing  one  main  precision  voltmeter  and  a  short- 
range  voltmeter  between  the  two  lamps  to  indicate  the  precise 
fractional  difference  between  their  terminal  voltages. 

It  is  noteworthy  that  the  term  “lux”  is  assumed  in  the  specifi¬ 
cations  as  an  incident  illumination  equivalent  to  one  hefner- 
lumen  per  square  meter.  It  is  true  that  elsewhere  in  the  report 
the  lux  is  referred  to  parenthetically  as  the  hefner  lux;  never¬ 
theless,  unless  specified  otherwise,  the  term  lux  as  used  in 
Germany  is  likely  to  conflict  with  the  same  term  as  used  in 
countries  employing  the  international  candle.  In  these  coun¬ 
tries  the  lux  usually  means  an  incident  illumination  of  one 
international  candle-lumen  per  square  meter.  It  is  to  be 
regretted  that  for  the  present  the  unqualified  term  has  no  single 
international  meaning.  A  useful  convention  contained  in  an 
appendix  to  the  report  is  that  in  the  measurement  and  dis¬ 
cussion  of  illumination  incident  on  the  horizontal  plane  the 
horizontal  plane  understood  will  be  that  situated  at  an  eleva¬ 
tion  of  i  m  from  the  ground  or  floor.  In  this  country,  the 
table-level  or  desk-level  plane,  in  a  hall  or  room,  is  usually 
assumed,  and  such  a  level  is  usually  about  75  cm  above  the 
floor.  Nevertheless,  any  attempt  to  measure  the  illumination 
at  such  a  level  usually  involves  some  personal  discomfort  to 
an  adult  observer;  whereas,  at  an  elevation  of  i  m  above  the 
floor,  illumination  can  ordinarily  be  measured  with  ease.  This 
convention  is,  therefore,  well  worth  discussing  from  an  inter 
national  standpoint.  The  inequality  of  incident  illumination 
on  the  horizontal  plane  is  also  conveniently  defined  as  the  ratio 
of  the  maximum  to  the  minimum  illumination,  within  the 
horizontal  area  considered. 


THE  LEAKAGE  REAQANCE  OF  TRANSFORMERS. 

\  simple  method  for  determining  the  local  magnetic  leak¬ 
age  reactance  of  a  shell-type  transformer  is  described  by  Mr 
G.  Faccioli  in  an  article  appearing  in  this  issue  The  method 
is  based  primarily  on  the  assumption  that  the  magnetomotive 
force  of  the  windings  is  exerted  solely  along  the  winding  limbs 
of  the  transformer;  or  rather,  that  none  of  the  reluctance  is 
contained  within  the  yokes.  On  this  basis  the  magnetic  poten¬ 
tial  between  the  ends  of  each  yoke  has  at  all  tynes  a  value  of 
zero;  and  for  each  value  of  magnetomotive  force  exerted  upon 
the  total  magnetic  circuit,  the  drop  in  potential  along  the  cir¬ 
cuit  external  to  the  yokes  is  uniform  per  centimeter  of  length 
One  can  most  readily  grasp  the  significance  of  the  treatment 
outlined  by  the  author  by  considering  the  electrical  equiva¬ 
lents  of  the  magnetic  relations,  substituting  for  the  primary 
and  secondary  coils  certain  batteries  of  proper  electromotive 
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forces  directed  against  each  other,  and  assigning  to  the  series 
interconnecting  circuits,  zero  resistance  or  uniform  resistance 
per  unit  of  length  corresponding  to  the  assumptions  made  with 
reference  to  the  core  of  the  transformer.  Evidently,  with  ad¬ 
jacent  batteries  of  equal  and  opposing  electromotive  forces, 
the  electrical  potential  will  be  concentrated  at  points  lying  be- 

I 

tween  the  batteries,  and  the  differences  of  potential  will  be  ex¬ 
hibited  between  these  points  and  points  of  opposite  potential 
similarly  situated  along  the  circuit.  Assuming  that  the  coils 
have  zero  depth  perpendicular  to  the  plane  separating  the  pri¬ 
mary  from  the  secondary,  the  method  described  by  Mr. 
Faccioli  would  lead  to  the  conclusion  that  the  leakage  flux 
varies  directly  with  the  width  of  separation  between  the  coils 
and  inversely  with  the  height  of  the  winding  parallel  to  the 
separating  plane.  That  the  relation  here  expressed  is  approxi¬ 
mately  correct  has  been  observed  from  test  data.  The  article 
in  this  issue  shows  in  what  way  the  true  leakage  flux  and 
reactance  caused  thereby  may  be  calculated  with  a  considerable 
degree  of  simplicity  without  resorting  to  empirical  equations. 

In  addition  to  describing  the  method  of  calculation  men¬ 
tioned  above,  the  article  by  Mr.  Faccioli  outlines  a  method  of 
ascertaining  the  actual  leakage  reactance  by  a  test  which 
possessed  much  merit  when  applied  under  certain  conditions. 
In  the  usual  method  of  testing,  the  results  obtained  are  slight¬ 
ly  involved  by  reason  of  the  existence  of  a  somewhat  greater 
magnetomotive  force  in  the  primary  than  in  the  secondary  coil. 
In  the  method  described  in  this  issue,  the  primary  and  second- 
dary  coils  are  joined  in  reversed  series  and  the  current  is 
identical  throughout  the  whole  circuit.  Since  the  primary  and 
secondary  turns  are  selected  so  as  to  be  equal  in  number,  the 
primary  magnetomotive  force  is  exactly  equal  in  value  and  op¬ 
posite  in  time-phase  to  the  secondary  magnetomotive  force, 
and  the  measurable  reactance  is  produced  solely  by  the  leak¬ 
age  flux.  By  applying  this  method  of  testing  to  a  transformer 
having  twelve  identical  coils,  the  author  has  been  able  to 
verify  his  conclusions  concerning  the  magnetomotive  force  re¬ 
lations  affecting  the  leakage  reactance  in  transformers.  For 
the  purpose  for  which  it  was  used  the  testing  method  is  ex¬ 
cellent.  However,  it  can  be  applied  in  very  few  cases  because 
the  average  transformer  is  not  provided  with  coils  having  the 
same  number  of  turns  in  the  secondary  as  in  the  primary. 


FATING  AND  TESTING  OF  MOTORS  FOR  INTERMITTENT  WORKING. 

■An  excellent  paper  by  Dr.  R.  Pohl  on  the  above  important 
subject  has  recently  appeared  in  The  Electrician,  of  London, 
an  abstract  of  which  appears  in  the  Digest.  In  this  country 
we  have  at  present  only  one  rating  for  dynamo-electric  ma¬ 
chinery  in  the  A.  I.  E.  E.  standardization  rules,  namely,  the 
continuous  rating,  whether  the  machines  are  intended  to  work 
continuously,  like  a  pump  motor  that  w'orks  by  the  week,  or 
intermittently,  like  elevator  motors,  or  by  short  periods,  such 
as  a  house-pump  motor  that  works  for,  say,  15  minutes,  twice 
a  day.  It  is  true  that  the  standardization  rules  set  railway 
motors  in  a  class  by  themselves,  and  that  intermittent  rating 
is  mentioned  once  or  twice,  as,  for  example,  in  regard  to  the 
temperature  elevation  of  transformers.  But  our  standardiza¬ 
tion  rules  clearly  specify  rating  on  the  general  basis  of  con¬ 
tinuous  performance  and  then  half-heartedly  admit  certain  ex¬ 
ceptions.  In  this  respect,  the  standardization  rules  of  France, 
Germany  and  Great  Britain  are  distinctly  in  advance  of  our 
•wn,  because  they  give  full  recognition  to  ratings  on  the  inter¬ 


mittent  basis,  provided  the  same  are  duly  inscribed  on  the 
machine  name-plates.  In  the  German  rules,  which  are  the  most 
methodical  and  scientific  of  all  in  this  particular,  there  are 
three  ratings — continuous,  intermittent  and  short  period — each 
with  its  appropriate  test  requirements. 

Our  standardization  rules  should  be  brought  up  to  date  in 
this  matter,  because  it  is  manifestly  inadequate  to  rate  a  motor 
at  say,  5  hp,  its  continuous-service  power,  when  it  is  intended 
to  keep  within  the  same  temperature  elevation  limits  in  in¬ 
termittent  service,  delivering,  say,  15  hp  on  a  schedule  of  10 
minutes  to  the  hour.  The  fact  that  such  a  machine  has  a 
rating  of  5  hp  for  continuous  service  is,  under  the  circum¬ 
stances  of  its  design  and  duty,  merely  of  academic  interest, 
because  no  simple  numerical  relation  connects  the  continuous 
and  the  intermittent  ratings.  A  5-hp  continuous-service  mo¬ 
tor  is  not  necessarily  a  lo-hp  motor  when  running  half  time, 
with  intermediate  half-time  rests.  In  fact,  to  assign  a  continu¬ 
ous-service  rating  to  an  intermittent-service  machine  only  tends 
to  bring  ratings  into  discredit  in  the  popular  mind.  The  proper 
procedure  is  either  to  omit  rating  entirely  in  machines  for 
intermittent  service — a  step  not  calculated  to  introduce  pre¬ 
cision  into  electrical  manufacture  and  installation — or  to  de¬ 
sign  the  machine  for  a  specified  class  of  intermittent  work,  to 
inscribe  that  class  on  the  name-plate  and  to  test  the  machine 
accordingly. 

Although  in  England  the  standardization  rules  recognize 
intermittent-service  ratings,  yet  their  methods  of  specifying 
tests  for  such  ratings  are  crude,  so  that  they  are  not  so  much 
in  advance  of  our  own  in  this  respect  as  at  first  sight  might 
appear.  Dr.  Pohl  shows  that  the  usual  method  of  testing  mo¬ 
tors  for  intermittent  service  by  applying  rated  load  to  them 
for  a  reduced  interval,  such  as  half  an  hour  or  an  hour,  is  very 
misleading,  being  based  on  a  misconception  of  the  underlying 
facts  and  theory.  The  suggestion  is  made  that  crane  motors 
should  be  tested  in  the  factory  either  on  a  uniform  stopping- 
and-starting  time  schedule  defined  in  imitation  of  the  expected 
service;  or,  what  is  practically  far  preferable,  on  a  continuous 
load  which  will  bring  about  the  same  ultimate  temperature  ele¬ 
vation  as  the  expected  intermittent  load.  For  the  latter  pur¬ 
pose  a  definite  reduction  would  be  made  both  in  the  voltage 
and  current  given  to  the  motor.  In  detail,  we  think  that  the 
mode  of  arriving  at  the  proper  equivalent  continuous  voltage 
and  current  is  open  to  criticism,  but  the  general  plan  deserves 
to  be  thoroughly  discussed.  Its  equivalent  already  appears, 
however,  in  the  A.  I.  E.  E.  standardization  rules  in  connection 
with  railway  motors.  The  expected  schedule  for  the  motor  in 
actual  intermittent  service  is  analyzed  and  the  equivalent  re¬ 
duced  voltage  and  current  are  determined  which  will  produce 
the  same  ultimate  temperature  elevation  as  the  actual  regime, 
including  the  effects  of  stopping,  starting,  acceleration,  windage, 
gradient  and  external  temperature.  This  gives  an  equivalent 
continuous  rating  of  the  motor,  but  the  maximum  power  de¬ 
veloped  can  be  assigned  separately  from  the  assumed  service 
conditions.  It  is  to  be  hoped  that  the  International  Electrotech¬ 
nical  Commission,  if  it  ever  succeeds  in  bringing  to  discussion 
the  first  and  simplest  topic  of  international  continuous-service 
rating,  will  lead  up  to  the  later  and  more  complex  topic  of 
international  intermittent-service  rating  of  machinery.  Seeing, 
however,  that  the  commission  having  begun  its  existence  four 
years  ago  has  as  yet  only  formulated  its  own  bylaws,  the 
hope  is  heavily  endowed  with  faith. 
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Maryland  Public  Utilities  Bill. 

The  Strauss  Public  Utilities  bill  passed  the  Maryland  Senate 
last  week  by  a  vote  of  25  to  2.  The  Senate  Committee,  which 
had  the  bill  in  charge,  were  at  first  in  favor  of  amending  it, 
but  this  was  not  done  because  such  action  would  have  neces¬ 
sitated  the  measure  being  returned  to  the  House  and  there  was 
no  time  for  such  action.  The  Governor  practically  forced  the 
bill  out  of  the  committee  room  by  threatening  members  of  the 
Senate  not  to  sign  their  measures  in  case  the  Utilities  bill 
failed  to  go  through.  The  Governor  signed  the  bill  almost 
immediately  upon  its  passage.  The  main  provisions  of  the  bill, 
which  is  very  voluminous,  are  as  follows : 

The  commission  is  to  be  composed  of  three  members  ap¬ 
pointed  by  the  Governor.  The  chairman  is  to  receive  $6,000  a 
year  and  each  of  the  other  two  $5,000  a  year.  The  commission 
is  to  be  appointed  and  the  names  announced  10  days  before  the 
first  Monday  in  May,  1910.  The  term  of  office  of  the  commis¬ 
sioners  now  to  be  appointed  is  to  be  two  years,  four  years  and 
six  years  respectively,  the  Governor  to  designate  when  he  ap¬ 
points  the  commissioners  which  one  is  to  serve  two  years,  which 
four  years  and  which  six  years.  After  the  expiration  of  the 
terms  of  each  of  the  first  appointees,  the  terms  of  all  are  to  be 
for  six  years.  If  the  term  of  six  years  is  held  to  be  invalid, 
the  term  of  each  of  the  commissioners  is  to  be  limited  to  two 
years. 

The  Governor,  upon  the  recommendation  of  the  commis¬ 
sioners,  will  alone  appoint  a  general  counsel  to  the  commis¬ 
sioners  whose  salary  is  to  be  $4,800  a  year,  and  his  term  of 
office  six  years,  or  two  years,  as  in  the  case  of  the  commission¬ 
ers.  There  will  also  be  an  assistant  counsel  to  be  appointed  by 
the  general  counsel,  whose  salary  is  to  be  $3,000  a  year.  The 
secretary  of  the  commission  is  to  get  $3,000  a  year,  and  the 
chief  stenographer  $1,500  a  year.  The  jurisdiction  and  the 
powers  of  the  commission  extend  over  all  public  service  corpo¬ 
rations  in  the  State,  including  all  common  carriers,  steam  rail¬ 
roads,  street  railways,  steamboats,  canal  and  canal  companies, 
ferry  boats,  gas  and  electric  companies,  telephone  and  telegraph 
companies,  light,  heat  and  refrigerating  companies,  water  and 
water-power  companies  and  virtually  every  other  species  of 
utility  corporation. 

The  commission  has  the  power  to  determine  rates  to  be 
charged  by  each  public-service  corporation  subject  to  the  act. 
These  rates  are  required  by  the  act  itself  to  be  just  and  reason¬ 
able.  The  commission  is  vested  with  full  and  plenary  powers 
to  conduct  investigations  in  order  to  enable  it  to  ascertain  what 
rates  in  the  case  of  each  particular  public-service  corporation 
are  just  and  reasonable.  Among  the  powers  given  to  the  com¬ 
mission  for  the  purpose  of  enabling  it  to  determine  what  are 
just  and  reasonable  rates  are  the  following:  To  summon  and 
examine  witnesses,  to  require  the  production  of  all  books  and 
papers,  to  entertain  complaints  and  conduct  hearings  with  re¬ 
spect  to  the  reasonableness  of  rates  and  charges,  to  require 
switch  connections,  to  require  public  schedules  to  be  made  out 
for  the  railroad  companies,  to  prohibit  undue  preferences  and 
discriminations  on  the  part  of  railroad  companies,  gas  com¬ 
panies  or  any  other  companies  subject  to  the  act;  to  require  the 
interchange  of  passengers  and  freight,  to  prevent  discrimination 
between  carriers,  to  prevent  unjust  discrimination  with  respect 
to  long  and  short  hauls  and  to  require  safe  and  reasonably 
adequate  and  proper  service  on  the  part  of  the  various  corpora¬ 
tions. 

Uniform  systems  of  accounts  may  be  required  if  the  com¬ 
mission  sees  fit.  Control  over  the  issuance  of  new  franchises 
or  privileges  and  over  the  transfer  of  franchises  is  vested  in 
the  commission.  The  corporations  subject  to  the  act  may,  with 
the  consent  of  the  commission,  issue  stocks,  bonds  or  other 
securities,  payable  more  than  12  months  after  date,  when  neces¬ 
sary  to  acquire  property  or  for  the  construction,  completion, 
extension  or  improvement  of  their  facilities,  or  for  the  im¬ 
provement  or  maintenance  of  their  service,  or  the  discharge  or 
lawful  refunding  of  their  obligations.  The  commission  is 


given  power  to  enforce  its  orders  in  various  ways  provided  by 
the  act.  Power  is  also  given  it,  whenever  it  may  deem  it 
desirable  to  do  so,  to  value  the  property  of  any  public-service 
corporation,  but  such  valuation  shall  be  so  made  that  as  far  as 
possible  it  shall  not  affect  the  value  of  bonds  previously  issued. 
The  capitalization  of  merger  agreements  or  franchises  of  public- 
service  corporations  and  the  issuance  of  stocks  is  prohibited, 
except  that  the  amount  actually  paid  for  a  franchise  may  be 
made  the  basis  of  capitalization  and  the  issuance  of  stocks  and 
securities. 

The  amount  of  $75,000  per  annum,  or  so  much  thereof  as^ 
may  be  necessary,  is  appropriated  for  the  salaries  and  expenses 
of  the  commission  and  for  carrying  out  the  purposes  of  the  act. 
Provision  is  made  for  biennial  audits  by  the  State  Auditor  of 
all  the  receipts  and  expenses  of  the  commission.  All  acts  or 
parts  of  acts  heretofore  passed  fixing  the  rates  of  any  public- 
service  corporation  are  repealed,  and  the  powers  of  the  com¬ 
mission  to  ascertain  rates  which  are  reasonable  and  just  super¬ 
sede  such  acts  prescribing  rates.  The  repeal  of  these  acts 
includes  the  repeal  of  the  existing  act  fixing  the  price  of  gas 
in  Baltimore  City  at  $1.10,  and  gives  the  commission  full  power 
to  reduce  it  to  any  figure  which  may  be  determined  to  be  just 
and  reasonable. 

The  office  of  the  commission  will  be  in  Baltimore  City,  where 
the  commission  is  directed  to  collect  all  necessary  data  pertain¬ 
ing  to  the  corporations  that  come  under  its  jurisdiction,  such 
data  to  be  regarded  as  public  records.  The  hearings  of  the 
commission  are  to  be  public  unless  otherwise  decided  by  neces¬ 
sity,  but  the  records  of  any  secret  meeting  shall  not  be  withheld 
from  the  public  more  than  90  days.  Provision  is  made  in  the 
act  for  an  appeal  from  the  findings  of  the  commission  to  the 
Circuit  Court  and  then  to  the  Court  of  Appeals,  although  the 
burden  of  proof  in  such  appeals  shall  be  upon  the  party  adverse 
to  the  commission.  Another  important  provision  is  one  which 
prohibits  the  giving  of  passes  by  public-service  corporations  to 
any  persons  other  than  bona  fide  employees.  This  provision  in¬ 
cidentally  will  affect  many  city  officials  and  almost  every  mem¬ 
ber  of  the  City  Council  in  Baltimore,  who  have  passes  on  the- 
United  Railways. 

The  Governor  is  already  considering  the  personnel  of  the 
commission.  He  is  holding  under  advisement  some  of  the 
most  prominent  men  in  the  State  of  Maryland  and  many  people 
believe  that  there  will  be  Republican  representation  on  the  com¬ 
mission.  It  is  definitely  understood  that  there  will  be  at  least 
one  lawyer  appointed. 


New  British  Electrical  Supply  Act. 

Electricity  is  usually  supplied  in  Great  Britain  in  accordance 
with  the  terms  of  an  act  of  Parliament.  Power  to  supply  elec¬ 
tricity  is  conferred  either  on  a  “local  authority”  or  on  a  private 
company;  but  until  April  i  of  the  present  year,  when  a  new  law 
went  into  effect,  the  local  authorities  and  companies  who  sup¬ 
ply  electricity  in  England,  Scotland  and  Ireland  have  enjoyed 
no  monopoly.  Thus  any  person  might  erect  a  generating  set 
and  supply  energy  to  his  neighbors,  charging  what  he  liked  and 
imposing  any  terms  which  seemed  to  be  proper.  The  advantage 
of  obtaining  “statutory  powers”  lay  in  the  fact  that  without 
them  no  person  can  break  up  roads  and  streets  for  the  purpose 
of  laying  mains. 

.\ccording  to  the  present  plan  no  person  w'ill  be  allowed 
to  supply  electricity  in  Great  Britain  except  in  accordance  with 
statutory  powers.  This  is  subject  to  the  proviso  that  persons 
already  carrying  on  such  a  business  cannot  be  disturbed.  Again, 
it  will  not  prevent  a  man  w-ho  happens  to  have  a  private  instal¬ 
lation  supplying  energy  to  his  neighbors,  provided  his  business 
is  not  primarily  that  of  supplying  electricity.  One  provision 
in  the  new  act  relates  to  “break-down”  service.  For  the  future 
the  companies  and  local  authorities  supplying  electricity  ir» 
England  are  to  be  allowed  to  impose  special  terms  upon  people 
having  such  a  service. 
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“Wireless”  as  a  Fire  Hazard. 

Fire-insurance  men  have  received  so  many  inquiries  relating 
to  the  insurance  requirements  applicable  to  the  installation  of 
wireless-telegraph  apparatus  that  in  Chicago,  at  any  rate,  the 
local  Board  of  Underwriters  has  issued  a  special  circular  re¬ 
lating  to  wireless  telegraph  apparatus.  This  fact  is  significant 
of  the  large  number  of  amateurs  who  are  experimenting  with 
“wireless.”  In  Chicago  there  is  a  club  of  amateur  wireless 
telegraph  operators  and  there  is  a  large  number  of  more  or  less 
elaborate  installations  scattered  throughout  the  city.  Most  of 
the  “wireless”  amateurs  are  boys  or  young  men,  and  in  the 
aggregate  their  number  is  quite  large.  From  these  beginners 
and  also  from  commercial  “wireless”  stations  a  large  number 
of  inquiries  have  been  received  in  relation  to  the  manner  of 
installing  electrical  apparatus  for  “wireless”  in  such  a  manner 
as  to  meet  the  approval  of  the  underwriters.  To  meet  these 
questions  the  Chicago  Board  of  Underwriters  has  prepared 
a  circular  in  which  it  says  that  all  wiring  within  the  building 
containing  the  “wireless”  installation  must  conform  to  the 
rules  and  requirements  of  the  National  Board  of  Fire  Under¬ 
writers  governing  the  class  of  work  installed.  Notice  of  the 
wiring  done  for  these  installations  should  be  sent  to  the  under¬ 
writers  as  is  done  for  other  electrical  work.  The  following 
additional  rules  apply  particularly  to  installations  of  this 
character : 

Aerial  Wire. — Aerial  conductor  must  be  at  least  No.  8  B.  & 
S.  gage  rubber-covered  wire  run  on  petticoat  insulators  on  ex¬ 
terior  of  building  and  on  knobs,  cleats  or  in  molding  in  in¬ 
terior  of  building.  Porcelain  bushings  to  be  used  through 
walls,  partitions  and  floors. 

Grounding. —  (a)  Aerial  conductor  must  be  permanently  and 
effectively  grounded  at  all  times  when  station  is  not  in  operation 
by  a  conductor  not  smaller  than  No.  4  B.  &  S.  gage  rubber- 
covered  copper  wire  run  as  nearly  in  a  straight  line  as  possible 
to  a  water  pipe  at  a  point  on  the  street  side  of  all  connections 
of  said  water  pipe  within  the  premises,  or  to  some  other 
equally  satisfactory  artificial  earth  connection,  such  as  an  iron 
rod  or  pipe  driven  at  least  5  ft.  into  the  earth.  Ground  wire 
should  be  protected  from  mechanical  injury  by  enclosing  it  in 
molding  at  least  7  ft.  from  the  ground  on  exterior  of  building. 
The  switch  employed  to  join  the  aerial  to  the  ground  connec¬ 
tion  must  be  an  approved  loo-amp,  single-pole,  double-throw 
knife  switch  placed  as  nearly  as  possible  to  where  aerial  enters 
and  must  effectively  cut  off  all  apparatus  within  the  building. 
Or  (b)  Aerial  conductor  must  be  permanently  connected  at  all 
times  to  earth  through  an  approved  lightning  arrester  placed 
as  nearly  as  possible  to  the  point  where  the  wire  enters  the 
building  and  grounded  as  specified  above. 

Ground  wires  for  lightning  arresters  must  not  be  attached 
to  gas  or  steam  pipes  within  the  building,  nor  be  run  inside 
of  iron  pipe?. 

Sending  End. — If  source  of  generating  current  is  taken  from 
lighting  circuit  (1,0  volts  or  over),  such  wiring  must  be  in¬ 
stalled  in  Accordance  with  the  rules  and  requirements  of  the 
National  Electrical  Code. 


A  New  Lockport-Chicago  Transmission  Circuit. 

The  Sanitary  District  of  Chicago’s  44,000-volt  steel-tower 
aluminum  transmission  line  from  the  hydroelectric  generating 
station  at  Lockport,  Ill.,  to  the  Western  Avenue  terminal  sta¬ 
tion,  Chicago,  is  being  augmented  by  the  addition  of  a  third 
three-phase  circuit  of  aluminum  stranded  conductors,  equivalent 
to  No.  3  copper.  This  additional  transmission  capacity  follows 
the  completion  of  the  full  generating  capacity  of  the  station, 
24,000  kw,  all  six  of  the  4000-kw  machines  being  now  in  place. 
The  original  design  called  for  a  duplication  of  the  existing 
60-ft.  steel-tower  pole  line,  with  two  circuits  to  each  line  of 
towers,  but  this  plan  has  since  been  modified,  rendering  three 
circuits  available  by  hanging  suspension-type  insulators  from 
the  lower  cross-arm,  and  replacing  the  present  ground  wire 
carried  at  the  pole  tops  by  an  additional  transmission  cable. 


As  first  installed  a  stranded  steel  ground  cable  was  carried 
from  pole  to  pole  on  saddles  at  the  apex  of  each.  The  upper 
i2-ft.  steel  cross-arm  carried  the  upper  wires  of  each  circuit,  an 
i8-ft.  arm  below  supporting  the  lower  four. 

By  an  ingenious  arrangement  this  construction  has  been  modi¬ 
fied  for  the  accommodation  of  three  circuits.  Insulators  will 
be  installed  on  the  pole  peaks  for  the  too  wire  of  the  top  circuit., 
which  is  completed  by  the  pair  of  wires  on  the  upper  cross- 
arm.  By  hanging  suspension-type  insulators  on  the  lower  arm, 
one  on  each  side  midway  between  each  of  the  present  pairs  of 
insulators,  two  additional  circuits  become  available.  A  pair  of 
ground  wires  will  be  installed  outside  and  above  the  three 
circuits,  as  the  efficacy  of  this  device,  or  at  least  its  preventive 
value  in  many  instances,  is  still  firmly  believed  in  by  the  Sani¬ 
tary  District’s  engineers.  The  present  work  of  adding  a  third 
circuit  on  the  steel  poles  has  been  going  on  while  the  44,000- 
volt  lines  are  live,  and  has  involved  some  interesting  methods 
devised  by  the  local  construction  staff. 


Commission  Fonn  of  Government  for  Illinois  Cities. 

One  of  the  laws  enacted  at  the  recent  special  session  of  the 
Illinois  Legislature,  and  approved  by  the  Governor,  is  of  espe¬ 
cial  interest  to  public-service  corporations.  It  provides  that  all 
cities  and  villages  in  Illinois  not  exceeding  200,000  in  popula¬ 
tion  may  have  the  right  to  adopt  what  is  designated  as  the 
“commission  form  of  municipal  government.”  This  commis¬ 
sion  form  of  city  government  is  similar  to  that  which  has  been 
tried  in  some  other  States,  as  Texas  and  Iowa.  It  is  to  be 
adopted  only  on  an  affirmative  vote  of  the  electors.  If  the 
proposition  is  adopted,  there  shall  be  held  a  general  municipal 
election  at  which  there  shall  be  elected  a  Mayor  and  four  com¬ 
missioners  for  the  city.  All  division  into  wards  is  abolished 
under  this  plan.  The  Mayor  and  commissioners  elected  shall 
be  known  as  the  Council  and  shall  hold  office  for  four  years. 
If  a  vacancy  occurs,  the  remaining  members  of  the  Council 
shall  fill  it.  The  Mayor  shall  preside  at  all  meetings  of  the 
Council,  but  he  shall  have  no  veto  power.  The  affirmative  vote 
of  three  members  is  necessary  to  adopt  any  resolution  or  ordi¬ 
nance.  The  Council  as  a  whole  shall  exercise  all  executive  and 
legislative  powers  for  the  city  adopting  the  commission  plan, 
except  that  existing  park  commissioners  or  school  commission¬ 
ers  are  not  affected. 

There  shall  be  five  executive  and  administrative  depart¬ 
ments,  known  as  (i)  “Department  of  Public  Affairs,  (2)  De¬ 
partment  of  Accounts  and  Finances,  (3)  Department  of  Public 
Health  and  Safety,  (4)  Department  of  Streets  and  Public  Im 
provements,  and  (5)  Department  of  Public  Property.  The 
Council  shall  determine  the  powers  and  duties  of  each  depart¬ 
ment.  The  Mayor  is  to  be  the  commissioner  of  public  affairs 
and  superintendent  of  that  department,  and  at  the  first  regu¬ 
lar  meeting  of  the  Council  each  one  of  the  four  commissioners 
shall  be  designated  by  a  majority  vote  to  be  commissioner  in 
charge  of  each  of  the  other  four  departments.  However,  this 
designation  may  be  changed  by  the  Council  whenever  it  ap¬ 
pears  that  the  public  service  will  be  benefited  thereby.  The 
Council  may  appoint  various  officers  as  city  clerk,  corporation 
counsel,  treasurer,  chief  of  police,  chief  of  fire  department, 
etc.,  to  assist  it.  The  Mayor  and  each  of  the  commissioners 
shall  devote  at  least  six  hours  daily  to  the  performance  of  their 
official  duties  in  cities  of  over  20,000  population.  The  annual 
salaries  paid  to  commissions  vary  according  to  population  from 
$50  for  the  mayor  to  $40  for  each  commissioner  where  the 
population  is  not  over  2000,  to  $6,000  for  the  Mayor  and  $5,500 
for  each  commissioner  where  the  population  is  over  100,000  and 
not  over  200,000. 

Every  franchise  for  the  use  of  the  streets  for  street  railways, 
gas,  water  works,  electric  service,  heating  plants,  telegraphs  and 
telephones,  or  other  public  utilities  must  be  approved  by  a 
majority  of  the  electors  voting  thereon  at  a  general  or  special 
election. 

Every  incumbent  of  an  elective  office  under  the  commission 
plan  of  government,  whether  elected  by  popular  vote  or  ap- 
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for  compensation  for  injuries  or  death  due  to  such  accidents. 

A  report  is  to  be  made  to  the  Governor  on  or  before  Sept  15, 

1910.  It  is  provided  that  the  commission  shall  report  only  such 
recommendations  as  are  agreed  upon  by  a  majority  of  that 
part  of  the  commission  representing  the  employers  of  labor  and 
also  a  majority  of  that  part  of  the  commission  representing  * 

the  interests  of  workmen.  The  compensation  of  the  members 
of  the  commission  is  fixed  at  the  rate  of  $5  a  day  where 
actually  engaged  on  the  work  of  the  commission.  The  com¬ 
missioners  are  also  to  be  reimbursed  for  actual  expenses  in¬ 
curred  in  the  work  of  the  commission.  Mr.  Mason  B.  Starring, 
president  of  the  Northwestern  Elevated  Railroad  Company,  of 
Chicago,  is  a  member  of  the  commission. 


Superior  Economy  of  Electric  Signal  System  on 
B.  &  0.  Railroad. 

Mr.  F.  P.  Patenall,  signal  engineer  of  the  B.  &  O.  Railroad, 
in  a  recent  report  speaks  in  the  highest  terms  of  the  efficiency 
and  economy  of  the  electric  signal  system  compared  with  oil 
burning  signals.  On  the  Washington  branch,  between  Balti¬ 
more  and  Washington,  69  electric  lamps  were  lighted  and 
extinguished  1,259,250  times,  while  on  the  Metropolitan  branch, 
between  Washington  and  Germantown,  Md.,  38  electric  lamps 
were  lighted  and  extinguished  208,050  times.  During  this  period 
there  were  but  nine  failures,  four  being  caused  by  lightning  and 
five  by  filaments  burning  out.  When  burning  the  lamps  con¬ 
sumed  approximately  amp  of  current,  and  on  the  Washington 
branch,  where  50  trains  are  running  in  each  direction  daily, 
each  lamp  burns  i  hour  and  40  minutes  each  24  hours,  the  lamps 
lighting  upon  the  approach  of  trains  both  day  and  night.  The 
entire  expense  of  maintaining  the  107  signals  during  the  year, 
including  labor,  was  $10,786.  It  is  interesting  to  note  that 
32.4  lb.  of  blue  vitriol  were  used  per  signal  per  month.  The 
current  for  lighting  the  lamps  was  obtained  from  the  same 
source  as  that  for  operating  the  signaling  motor,  namely,  six 
cells  of  storage  battery  charged  by  18  cells  of  gravity  battery 
for  each  pair  of  signals.  At  interlocking  plants,  where  fre¬ 
quently  four  signals  are  operated  from  the  battery,  seven  cells 
of  storage  battery  are  used  charged  by  21  cells  of  gravity 
battery.  In  conclusion  it  is  reported  that  the  system  not  only 
operated  more  satisfactorily  than  the  oil  system,  but  with 
higher  economy,  the  wages  of  five  lamp  men,  equivalent  to 
$225  a  month,  having  been  saved  since  the  system  was  put  in 
operation. 


pointed  to  fill  a  vacancy,  is  subject  to  recall  or  removal  at  any 
time  by  the  electors  qualified  to  vote  for  the  successor  of  such 
incumbent.  Seventy-five  per  cent  of  the  electors  must  sign  a 
petition  for  such  a  recall.  Furthermore,  the  “initiative”  is 
provided  to  the  effect  that  any  proposed  ordinance  may  be  sub¬ 
mitted  to  the  Council  by  a  petition  signed  by  25  per  cent  of  the 
electors.  If  such  a  petition  asking  for  any  proposed  ordinance 
is  presented  to  the  Council,  the  Council  must  either  pass  the 
ordinance  or  submit  it  without  alteration  to  a  vote  of  the 
electors.  If  a  majority  of  the  qualified  electors  favor  the 
proposed  ordinance,  the  measure  shall  then  become  a  valid  and 
binding  ordinance  of  the  city. 

Provision  is  also  made  for  the  “referendum.”  No  ordinance 
passed  by  the  Council,  except  when  required  by  the  general 
laws  of  the  State  or  for  the  immediate  preservation  of  public 
peace,  health  or  safety,  shall  go  into  effect  before  30  days  from 
the  time  of  its  final  passage,  and  if  during  this  30  days  a  peti¬ 
tion  signed  by  10  per  cent  of  the  electors  protesting  against  the 
passage  of  the  ordinance  be  presented,  the  measure  in  question 
shall  be  suspended  from  going  into  operation  and  it  shall  be 
the  duty  of  the  Council  to  reconsider  the  ordinance;  and  if  it 
is  not  entirely  repealed,  the  Council  shall  submit  the  ordinance 
to  a  vote  at  either  a  general  election  or  a  special  election  called 
for  that  purpose.  To  become  valid,  the  ordinance  under  con¬ 
sideration  must  be  favored  by  a  majority  of  the  electors  voting 
at  this  election. 

Machinery  is  also  provided  by  which  the  city  may  abandon 
the  commission  form  of  municipal  government,  if  desired,  and 
become  a  city  under  the  general  law. 

One  provision  of  this  law  reads  as  follows;  “Every  public- 
service  corporation  or  utility  shall  furnish  and  provide  equal 
and  uniform  service  alike  to  all  citizens  of  any  city  or  village 
adopting  the  provisions  of  this  act,  and  it  shall  be  unlawful  and 
a  sufficient  grgund  for  the  forfeiture  of  any  franchise  for  any 
such  corporation  to  grant  free  service,  or  furnish  better  serv¬ 
ice,  or  to  furnish  service  at  a  lower  price  or  rate,  quantity  and 
quality  considered,  to  any  person  or  persons,  or  otherwise  dis¬ 
criminate  in  the  matter  of  rates  of  service  between  citizens  of 
any  such  city  or  village.”  It  is  provided,  however,  that  the 
Council  shall  have  power  by  ordinance  to  grant  such  corpora¬ 
tion  or  utility  the  right  to  give  reduced  rates  to  persons  speci¬ 
fied  in  such  ordinance.  Penalties  of  a  fine  of  not  less  than 
$100  or  more  than  $500,  or  by  imprisonment  not  less  than 
three  months  or  more  than  one  year  are  provided  for  violation 
of  this  section. 

.\mong  other  provisions  the  law  gives  authority  for  inspec¬ 
tion  of  all  plants  and  machinery  of  persons,  firms  or  corpora¬ 
tions  enjoying  franchise  rights  under  the  commission  form  of 
government.  The  Council  shall  have  the  power  to  “specify, 
determine  and  regulate  the  quality  and  character  of  gas  and 
electricity  furnished  by  public-service  corporations  or  public 
utilities. 

There  has  been  some  question  of  the  constitutionality  of  this 
law,  which  is  a  radical  departure  from  the  system  of  municipal 
government  which  has  always  obtained  in  the  State  of  Illinois. 
Before  signing  the  bill.  Governor  Deneen  asked  the  Attorney- 
General  of  the  State  to  give  his  opinion  as  to  the  constitution¬ 
ality  of  the  act.  The  Attorney-General  returned  the  measure 
to  the  Governor,  declining  to  give  an  opinion.  He  explained 
that  it  would  be  impossible  for  him  to  go  through  the  act  and 
examine  it  for  constitutional  defects  before  the  legal  time 
limit  was  up.  He  said,  however,  that  there  was  no  objection  to 
the  form  of  the  bill. 


Employers’  Liability  Commission. 

By  a  recent  act  passed  by  the  Legislature  of  Illinois,  and 
approved  by  the  Governor,  an  employers’  liability  commission 
of  12  members  has  been  created.  The  members  of  this  com¬ 
mission  are  appointed  by  the  Governor  and  consist  of  six  em¬ 
ployers  of  labor  and  six  who  represent  the  interests  of  work¬ 
men.  The  commission  is  to  investigate  industrial  accidents 
and  shall  inquire  into  the  most  effectual  method  of  providing 


Enclosed  Fuse  Patent  Litigation. 

The  U.  S.  Circuit  Court  of  Appeals  for  the  First  Circuit, 
sitting  at  Boston,  has  issued  a  decision  dated  April  6  in  which 
it  sustains  the  finding  of  the  U.  S.  Circuit  Court  for  the  District 
of  Massachusetts  in  favor  of  the  Chase-Shawmut  Company,  of 
Newburyport,  Mass.,  defendant  in  the  suit  brought  by  the  D.  & 
W.  Fuse  Company,  Providence,  R.  I.,  on  behalf  of  United  States 
patent  on  enclosed  fuses  No.  640,371,  granted  to  Louis  W. 
Downes,  Jan.  2,  1900.  The  patent  is  for  a  multiple  link  en¬ 
closed  fuse,  and  the  defence  was  that  there  was  no  invention 
in  making  an  enclosed  filled  fuse  with  multiple  links,  in  view 
of  the  fact  that  multiple  link  enclosed  fuses,  multiple  link 
open  fuses  and  single  link  enclosed  filled  fuses  were  old  in 
the  art.  Judge  Colt  in  issuing  the  opinion  states  that  the  ques¬ 
tion  presented  is  whether  there  was  any  invention  in  inserting 
in  an  enclosed  filled  fuse  two  or  more  wires  in  place  of  one, 
so  distributed  that  the  filling  should  surround  each  wire. 
Downes  found  that  the  enclosed  single-link  filled  fuse  of  the 
Mordey  type,  as  illustrated  in  his  prior  1896  patent,  did  not 
prevent  severe  explosions  in  large  fuses  adapted  to  carrying 
heavy  currents,  when  subjected  to  a  severe  overcharge  of  cur¬ 
rent,  owing  to  the  quantity  of  metal  vaporized  and  requiring 
dissipation.  It  had  been  sought  to  overcome  this  difficulty  in 
two  ways,  by  the  use  of  an  alloy  of  high  conductivity,  such  as 
copper,  by  which  means  the  cross-section  of  the  link  would  be 
materially  reduced,  and  by  the  use  of  a  metal  of  low  con- 
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ductivity,  such  as  lead.  The  objection  to  the  use  of  a  metal  of 
high  conductivity  was  that  whatever  the  bulk  of  the  metal,  it 
vaporizes  with  an  explosive  action ;  and  the  objection  to  the  use 
of  a  metal  of  low  conductivity  was  that  it  requires  a  consider¬ 
able  bulb  with  a  large  cross-sectional  area,  and  is  therefore 
likely  to  vaporize  with  an  explosive  action.  In  his  present 
invention  Downes  obviates  these  difficulties  by  employing,  in¬ 
stead  of  a  single-wire  fuse  of  large  sectional  area  or  bulk,  a 
fuse  link  composed  of  a  plurality  of  wires. 

The  important  advantages  secured  by  this  construction  are 
two :  First,  an  actual  reduction  of  the  total  cross-sectional  area 
or  bulk  of  the  fuse,  since  the  cross-sectional  area  of  two,  three 
or  five  small  wires  is  less  than  that  of  one  large  wire  necessary 
to  carry  a  given  amount  of  current;  this  is  due  to  the  fact  that 
the  total  surface  area  of  five  small  wires  is  much  greater  than 
that  of  a  single  large  wire,  with  the  result  that  it  possesses 
greater  ability  to  radiate  heat  caused  by  the  passage  of  the 
current  A  second  result  is  that  the  metal  being  separated  into 
smaller  divisions,  there  is  greater  opportunity  when  the  metal 
is  volatilized  by  the  passage  of  an  excessive  current  for  the 
gases  evolved  to  expand  and  diffuse  themselves  in  the  filling 
surrounding  the  fuse  link. 

The  court  holds  that  it  was  not  seriously  contended  that 
there  was  anything  novel  in  this  feature  of  the  Downes  patent. 
Since  at  the  date  of  the  Downes  patent  it  was  well  known  that 
in  this  type  of  fuse  the  finely  divided  or  porous  filling  afforded 
a  multitude  of  interstices  through  which  the  volatilized  metal 
would  be  broken  up  and  dissipated,  there  could  be  no  invention 
in  the  discovery  that  two  or  more  wires,  instead  of  a  single 
wire,  would  afford  a  greater  opportunity  for  the  gases  to  ex¬ 
pand  and  diffuse  themselves  in'  the  filling  surrounding  the  fuse 
link,  or  that  the  filling  would  provide  a  multitude  of  interstices 
for  disintegrating  or  breaking  up  and  conducting  away  the 
metallic  vapor  evolved  by  the  fusing  of  the  wires.  The  court 
says :  “Upon  full  consideration,  we  cannot  escape  the  con¬ 
clusion  that  it  would  have  occurred  to  anyone  skilled  in  the 
fuse  art  and  possessing  a  knowledge  of  the  action  in  the  filling 
of  an  enclosed  fuse,  that  the  distribution  in  the  filling  of  two 
or  more  wires  would  be  better  than  one;  in  other  words,  that 
the  greater  the  wire  surface  exposed  to  the  filling  the  better 
would  be  the  result.  Stated  in  another  way,  it  would  seem 
obvious  that  if  one  wire  afforded  an  opportunity  for  the  gases 
to  expand  and  diffuse  themselves  in  the  filling,  two  or  more 
wires  would  afford  a  “greater  opportunity,”  and  this  is  the 
essence  of  the  Downes  discovery.  It  must  be  borne  in  mind 
that  the  complainant  is  not  seeking  to  establish  the  validity  of  a 
narrow  claim  for  a  particular  mechanical  form  of  fuse,  but  is 
relying  upon  a  broad  claim  covering  two  or  more  wires  dis¬ 
tributed  in  an  enclosed  fuse,  as  set  forth  in  Claim  i.  For  the 
reasons  already  stated,  we  do  not  think  this  broad  claim  can 
be  upheld  on  the  theory  that  Downes  made  an  important  dis¬ 
covery  in  the  fuse  art.” 


*  High-Voltage  Strains  in  Dielectrics. 

A  special  meeting  of  the  Boston  Section  of  the  .American 
Institute  of  Electrical  Engineers  was  held  at  the  Massachusetts 
Institute  of  Technology  on  Saturday  evening,  April  9.  Prof. 
D.  C.  Jackson  presided,  and  an  illustrated  lecture  on  “High- 
Voltage  Strains  in  Dielectrics”  was  given  by  Mr.  H.  S.  Osborn. 
The  speaker  emphasized  the  mathematical  simplicity  attending 
analyses  of  insulation  strains  in  single-conductor  cables  com¬ 
pared  with  the  difficulties  bearing  upon  the  study  of  multi¬ 
conductor  outfits,  showing  diagrams  of  potential  gradients  and 
giving  formulas  for  intensities  and  stresses.  The  relations  be¬ 
tween  diametrical  ratios  and  dielectric  constants  and  the  effects 
•  f  leakage  conductance  on  charging  current  were  considered. 
The  insulation  resistance  of  cable  paper  was  given  as  about  10,- 
•00,000  megohms  per  cu.  cm,  and  of  rubber,  800,000,000  megohms 
per  cu.  cm.  Grading  of  insulation  is  valuable  in  small  wires  and 
also  in  large  conductors  for  high  voltage  service.  The  volume 
of  insulation  required  for  a  given  service  is  much  less  with 
graded  cables,  frequently  from  25  to  35  per  cent  of  the  quantity 


needed  in  ungraded  cables.  An  approximate  solution  of  poten¬ 
tial  distribution  is  possible  for  three-conductor  cables,  but  this 
appears  out  of  the  question  in  generator  and  transformer  coils. 
The  work  of  Professor  Russell  and  Mr.  Watson  in  cable  in¬ 
sulation  testing  as  discussed  in  the  Proceedings  of  the  Institu¬ 
tion  of  Electrical  Engineers,  was  reviewed,  and  graphic  studies 
of  charging  currents  and  other  phenomena  were  presented. 
In  the  afternoon  the  members  toured  the  Institute  laboratories, 
and  a  dinner  was  served  in  the  Technology  Union. 


Electrical  Trade  Conditions  in  the  Far  East — II. 

By  Francis  B.  Crocker. 

Germany  exports  something  like  80  per  cent  of  all  her  manu¬ 
factured  products  compared  with  about  10  per  cent  sent  to 
foreign  countries  from  the  United  States.  It  follows,  therefore, 
that  Germany’s  export  trade  in  these  goods  is  about  four  times 
as  important  as  her  domestic  trade,  whereas  our  foreign  sales 
of  manufactures  are  only  one-ninth  of  what  we  sell  each  other. 
Naturally,  we  pay  comparatively  little  attention  to  the  former. 
While  these  facts  are  unquestionably  among  the  chief  causes  of 
our  indifference  toward  this  kind  of  business,  they  are  also  the 
results  of  this  very  carelessness.  In  fact,  to  offer  these  con¬ 
ditions  as  an  excuse  for  our  backwardness  really  begs  the  ques¬ 
tion  because  Germany  also  had  a  relatively  small  export  trade 
not  so  many  years  ago,  and  if  she  had  been  indifferent  to  it  or 
satisfied  with  it,  in  all  probability  it  would  have  remained  un¬ 
developed  like  our  own.  In  short,  the  exportation  of  manu¬ 
factures  is  a  mere  incident  with  Americans,  but  is  the  main 
object  of  German  industry.  If  foreigners  happen  to  want  some 
of  the  many  things  that  we  produce,  we  sell  them,  but  rarely  do 
we  make  any  difference  in  the  article  or  in  our  methods  of 
handling  the  business.  The  sales  abroad  are  like  our  ordinary 
sales  at  home,  but  the  goods  happen  to  be  shipped  to  some  for¬ 
eign  country.  This  is  true  of  nearly  all  merchandise.  That  is 
to  say,  the  things  that  America  exports  are  either  those  of 
which  she  has  a  superabundance  due  to  great  natural  resources, 
such  as  grain,  cotton,  oil  and  animal  products,  or  they  are 
articles  that  we  happen  to  have  made  a  specialty  of,  including 
shoes,  machine  tools,  sewing  machines,  typewriters  and  clocks. 
It  is  very  exceptional  when  we  turn  out  anything  solely  or  even 
largely  intended  for  export. 

It  is  almost  laughable  how  little  Americans  in  general  know 
or  care  about  selling  goods  abroad  except  the  very  easy  trans¬ 
action  of  letting  a  foreigner  have  something  that  he  orders 
from  us.  Our  manufacturers  usually  think  that  they  can  make 
sales  abroad  by  simply  sending  out  catalogs  and  photographs. 
That  is  true  to  a  certain  extent  at  home,  but  even  there  the 
omnipresence  of  traveling  salesmen  proves  that  personal  per¬ 
suasion  is  needed.  The  Oriental  needs  that  personal  influence 
far  more  than  the  American  customer,  because  the  former  usu¬ 
ally  trades  with  the  actual  goods  before  him  and  is  not  accus¬ 
tomed  to  buy  on  the  basis  of  mere  pictures  or  printed  de¬ 
scriptions.  We  .\mericans  often  purchase  in  this  latter  way, 
but  we  usually  know  a  great  deal  more  about  the  goods  and 
the  maker  than  the  buyer  in  the  Far  East  is  likely  to  know. 
The  State  Department  has  recently  started  libraries  of  American 
manufacturers’  catalogs  in  the  various  consulates.  These  arc 
better  than  nothing  and  may  turn  attention  in  the  right  direc¬ 
tion,  but  the  consuls  themselves  and  everyone  at  all  familiar 
with  Oriental  business  think  that  very  few  actual  sales  will 
result  therefrom. 

The  American  and  his  way  of  doing  business  differ  most 
radically  from  the  Oriental ;  in  fact,  they  are  diametrically  op¬ 
posite.  Most  of  us  are  not  only  willing,  but  proud  to  put 
through  a  transaction,  even  of  great  importance,  in  a  few 
hours  if  possible.  To  the  Oriental  this  would  be  both  reckless 
and  undignified.  He  prides  himself  on  taking  a  long  time  to 
decide  the  matter  in  a  deliberate  and,  in  his  opinion,  proper 
manner.  In  England  appointments  are  fixed  several  days  ahead 
and  other  delays  introduced  even  when  it  is  much  to  the  inter¬ 
est  of  both  parties  to  hasten  matters  and  there  is  no  reason  to 
wait  except  for  the  sake  of  dignity.  The  Oriental  is,  of  course. 
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still  more  conservative  than  the  English  and  he  is  likely  to 
postpone  appointments  and  the  consummation  of  business  al¬ 
most  indefinitely.  This  custom  causes  two  serious  difficulties 
for  the  American :  first,  the  extra  time  is  for  him  wasted  ana 
probably  was  not  included  in  his  estimated  price,  so  that  the 
profit  may  be  greatly  reduced,  and,  second,  the  procrastination 
may  make  him  lose  his  temper  and  the  business  at  the  same  time. 
To  be  successful  he  should  not  be  annoyed  by  the  fact  that  he 
is  continually  put  off.  He  must  look  philosophically  upon  all 
the  intricacies  of  the  Eastern  mind  and  humor  them  even  though 
they  seem  to  him  mere  whims.  In  some  cases  there  may  also 
be  “ways  that  are  dark  and  tricks  that  are  vain,”  which  he 
must  see  through. 

In  still  another  way  we  are  at  a  disadvantage  in  the  East. 
There  are  many  English  and  German  as  well  as  native  firms 
well  established  in  the  important  cities,  but  very  few  Ameri¬ 
can.  The  former  already  occupy  the  field  and  have  done  so  for 
a  long  time,  especially  the  English.  It  is  a  very  slow  and  tedious 
process  to  inspire  confidence  in  the  Oriental,  but  after  he  has 
learned  to  trust  one  firm,  then  he  is  equally  reluctant  to  change 
and  deal  with  another.  For  the  same  reason  he  is  held  by 
certain  trade  marks,  style  of  packing  goods,  etc.,  with  which  he 
is  familiar.  The  American,  who  in  most  cases  is  newly  arrived, 
or  worse  yet,  merely  traveling  through  the  city,  finds  the 
greatest  difficulty  in  competing  with  the  strongly  entrenched 
and  experienced  European  or  native.  Nothing  less  than  marked 
superiority  in  his  wares  or  in  his  ability  will  give  him  even  a 
chance  to  succeed.  Of  course,  the  Germans  once  labored  under 
this  same  difficulty  because  the  English  were  in  possession  ahead 
of  them.  They  have  overcome  this  disadvantage  only  by  the 
most  careful,  indefatigable  work.  This  fact  is  the  particular 
moral  that  these  notes  are  intended  to  teach,  to  wit :  Americans 
in  general  are  not  experienced  in  selling  manufactures  abroad. 
They  are  especially  handicapped  in  the  Far  East  by  the  pecu¬ 
liar  business  conditions  totally  different  from  their  own.  They 
can  succeed  only  by  careful,  persevering,  organized  hard  work. 
The  wor.st  of  it  is  that  few  Americans  appreciate  these  facts. 
Most  of  them  have  no  idea  that  our  poor  showing  often  follows 
naturally  from  feeble  and  intermittent  efforts.  Sometimes  it  is 
little  better  than  the  long-distance  transmission  of  intelligence! 

From  what  has  been  said  one  might  suppose  that  the  diffi¬ 
culties  pointed  out  can  be  overcome  by  securing  as  selling  agents 
some  firm  already  established  in  the  Orient  and  thereby  obtain¬ 
ing  at  once  the  needed  experience,  permanency  and  good  will. 
Unfortunately,  as  already  stated,  comparatively  few  American 
concerns  are  there,  and  each  of  these  represents  only  a  single 
manufacturer  in  a  given  line.  The  English  and  German  firms 
are  not  likely  to  sell  American  goods  except  some  specialties 
not  made,  or  not  so  well  made,  in  Europe.  For  example.  Amer- 
can  pumps,  portable  forges  and  agricultural  implements  were 
seen  in  stores  containing  many  other  kinds  of  machinery  and 
tools,  all  English  or  German.  It  is  also  a  fact  that  even  a 
well-established  concern  cannot  take  the  agency  for  a  new  line 
of  merchandise  and  make  an  immediate  success.  It  takes  time 
to  gain  sufficient  familiarity,  interest  and  reputation.  Here, 
again,  are  required  much  hard  work  and  patience,  without 
which  the  signing  of  an  agency  agreement  leads  to  little  or 
nothing.  This  statement  applies  to  all  kinds  of  goods,  but  more 
particularly  to  electrical  or  other  machinery  which  demands 
technical  knowledge  in  order  to  sell  and  install  it. 

Of  course,  it  will  be  understood  that  these  comments  are  gen¬ 
eral  and  true  of  most  Americans  and  their  export  trade  in 
manufactures,  but  not  true  of  all.  The  Standard  Oil  Company 
has  a  really  wonderful  organization,  both  in  personnel  and  plant, 
covering  nearly  all  Oriental  and  many  other  countries.  The 
organization  relates  to  its  own  ships,  docks,  storage,  tanks, 
buildings,  offices  and  distributing  facilities.  A  traveler  in  the 
Far  East  cannot  fail  to  be  greatly  impressed  by  this  vast  sys¬ 
tem  which  is  much  in  evidence  almost  everywhere  he  goes.  In 
this  case  the  American  exporter  not  only  equals,  but  is  ap¬ 
parently  far  ahead  of,  any  foreign  concern  in  the  extent  and 
perfection  of  organization.  This  company  pushes  its  business 
with  its  own  employees  and  equipment  all  over  the  world,  which 
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is  very  different  from  the  usual  American  method  of  waiting 
at  home  for  foreign  orders  which  must  come  for  grain,  cotton 
and  animal  food  products,  but  which  do  not  come  for  our 
general  manufactured  articles  in  quantities  at  all  comparable 
with  our  home  consumption  or  comparable  with  English  and 
German  exportation  of  such  merchandise.  Mineral  oil  would 
seem  to  be  one  of  the  products  which  the  world  must  take 
from  us  because  of  our  great  natural  supply.  Nevertheless 
the  system  for  shipping  and  distributing  it  abroad  is  the 
largest  and  most  complete  commercial  enterprise  in  the  world. 
Other  American  manufacturers  have  established  or  secured 
agencies  in  the  Far  East,  but  these  are  mostly  for  our  special¬ 
ties,  as  already  stated. 

Our  success  in  designing  and  making  electrical  machinery, 
instruments,  etc.,  has  from  the  start  kept  us  well  to  the  front  in 
this  line  of  business,  although  certain  kinds  of  electrical  ap¬ 
paratus  may  be  manufactured  as  well  or  better  abroad. 
Throughout  the  Orient  the  reputation  of  American-made  elec¬ 
trical  goods  of  all  kinds  was  found  to  be  excellent.  This  con¬ 
dition  is  largely  due  to  their  intrinsic  merits,  which  puts  them 
among  our  recognized  specialties.  It  is  also  a  fact  that  they 
are  more  vigorously  and  systematically  pushed  than  most  of  our 
other  manufactures,  oil,  of  course,  excepted.  The  uncompli¬ 
mentary  remarks  already  made  concerning  our  comparative 
ignorance  of  export  trade  are  generally  true,  but  do  not  apply 
so  much  to  our  electrical  manufactures.  In  most  of  the  im¬ 
portant  Oriental  cities  the  General  Electric  and  Westinghouse 
companies  are  well  represented. 


Radiation  from  a  Wireless  Antenna. 

At  a  meeting  of  the  Wireless  Institute  held  at  the  college  of 
the  City  of  New  York,  on  April  6,  Prof.  M.  I.  Pupin  of  Co¬ 
lumbia  University  presented  a  paper  entitled  “Experimental 
Tests  of  the  Radiation  Law  for  Wireless  Oscillators.”  The 
author  called  attention  to  the  advantages  of  employing  sus¬ 
tained  rather  than  damped  oscillations  and  discussed  the  diffi¬ 
culties  encountered  in  obtaining  sustained  oscillations  except  by 
means  of  alternators.  Mechanical  and  electrical  limitations 
set  the  maximum  frequency  for  which  alternators  may  be  con¬ 
structed.  Generators  of  considerable  output  can  readily  be 
constructed  for  a  frequency  of  40,000  cycles  per  second,  while 
it  would  be  difficult  to  build  such  machines  for  several  hun¬ 
dred  cycles.  It  has  long  been  known  that  the  rate  of  radiation 
of  energy  from  an  antenna  increases  with  increase  of  fre¬ 
quency  and  that  a  high  frequency  in  many  respects  is  prefer¬ 
able  to  a  low  frequency.  It  is  seen,  therefore,  that  a  knowl¬ 
edge  of  the  exact  effect  of  changing  the  frequency  of  oscilla¬ 
tion  is  desirable,  although  little  information  along  this  line  has 
as  yet  become  available.  The  author  remarked  that  the  rela¬ 
tion  between  the  radiation  and  the  frequency  can  be  deter¬ 
mined  from  theoretical  considerations,  but  preferably  it  should 
be  measured  on  actual  installations.  He  outlined  a  method  of 
testing  proposed  by  him  for  this  purpose. 

The  apparent  impedance  of  an  antenna  circuit  consists  of 
two  parts,  an  apparent  resistance  and  an  apparent  reactance. 
The  apparent  reactance  represents  the  “conservative”  effects, 
or  the  transfer  of  energy  to  and  from  the  antenna,  from  and 
to  the  source  of  supply,  while  the  apparent  resistance  effect  in¬ 
cludes  not  only  the  true  resistance  but  also  the  radiation  ef¬ 
fect,  which  is  equivalent  in  its  reaction  to  the  resistance  ef¬ 
fect  and  when  taken  therewith  may  be  designated  as  the  “non¬ 
conservative”  effect.  By  measuring  the  total  non-conservative 
effect  and  subtracting  therefrom  the  true  resistance  effect,  one 
can  determine  the  radiation  under  any  chosen  condition. 

In  antenna  circuits  as  actually  operated  the  radiation  is  very 
large  in  comparison  with  the  true  resistance  effect  and  hence 
any*  error  in  assigning  a  valve  to  the  latter  will  have  an  in¬ 
appreciable  effect  upon  the  power  provided  only  that  the  valve 
of  the  total  non-conservative  reaction,  is  measured  with  the 
proper  degree  of  accuracy.  Prof.  Pupin  suggested  employ¬ 
ing  the  Wheatstone-bridge  method  of  measuring  the  appar¬ 
ent  impedance  of  the  antenna  circuit  and  determining  its  coiv 


April  14,  1910. 


ELECTRICAL  WORLD. 


927 


servative  and  non-conservative  components.  By  measure¬ 
ment  of  the  apparent  impedance  and  the  non-conservative 
component  for  various  frequencies  of  oscillation  one  could 
easily  establish  the  law  of  variation  of  the  radiation  “resist¬ 
ance”  with  change  in  the  frequency. 

In  the  discussion  of  the  paper  Mr.  A.  N.  Goldsmith  re¬ 
marked  that  the  true  resistance  of  the  antenna  circuit  varies 
considerably  with  the  frequency  on  account  of  the  “skin  ef¬ 
fect,”  but  this  fact  has  little  bearing  on  the  method  proposed 
by  Prof.  Pupin  since  the  true  resistance  is  relatively  small  in 
comparison  with  the  radiation  resistance. 

Mr.  R.  H.  Marriott  stated  that  in  ordinary  calculations  it  is 
assumed  that  only  about  three  per  cent  of  the  energy  generated 
at  a  station  is  released  in  the  form  of  useful  radiation. 

In  reply  to  a  question  as  to  the  degree  of  acci.racy  obtain¬ 
able  in  determining  the  apparent  resistance  of  an  oscillatory 
circuit  by  inserting  sufficient  known  resistance  to  decrease  the 
current  to  half  of  its  original  value,  Prof.  Pupin  said  that 
the  errors  involved  in  this  method  are  only  those  residing  in 
the  high-frequency  ammeter  when  the  circuit  is  so  tuned  that 
the  reactive  effect  is  zero.  However,  it  is  not  so  readily  ap¬ 
plicable  to  the  determination  of  the  change  in  resistance  with 
variation  in  the  frequency  as  is  the  method  described  in  the 
paper.  It  is  a  good  method  for  measuring  the  effective  re¬ 
sistance  of  a  circuit  in  actual  operation. 


Recent  Developments  in  Storage  Battery  Application. 

Following  President  Frederic  P.  Vose’s  characteristic,  en¬ 
ergetic  introduction  at  the  April  6  luncheon  of  the  ^Electric 
Club  of  Chicago,  Mr.  Taliaferro  Milton,  district  engineer  in 
Chicago  for  the  Electric  Storage  Battery  Company,  addressed 
the  club  on  the  subject  of  “Recent  Developments  in  Storage- 
Battery  Application.” 

In  reviewing  some  interesting  figures  showing  the  wide  use 
of  the  lead-cell  storage  battery  in  modern  electrical  service,  the 
speaker  mentioned  that  at  present  there  are  some  3000  electric- 
driven  automobiles  in  Chicago.  The  lighting  and  railway  equip¬ 
ment  of  that  city  includes  33  large  stationary  storage-battery 
installations  having  a  total  output  on  the  one-hour  rating  of 
47,000  kw.  The  total  kilowatt  output  of  the  storage-battery 
installations  of  New  York  City  is  about  57,000  kw.  Mr.  Milton 
referred  to  the  use  of  storage  batteries  for  the  regulation  of 
railway  generators  relieving  the  machinery  of  carrying  the 
rapidly  varying  loads  characteristic  of  this  class  of  service,  and 
reducing  the  wear  and  tear  on  the  generating  equipment. 

The  speaker  then  described  briefly  a  number  of  different  stor¬ 
age-battery  schemes  which  have  been  employed  for  the  regula¬ 
tion  of  alternating-current  systems.  One  of  the  earliest  and 
simplest  of  these  utilizes  the  battery  connected  across  the  di¬ 
rect-current  brushes  of  a  rotary  converter,  arranging  a  series 
transformer  to  control  the  field  regulation  of  a  direct-current 
booster.  A  refinement  of  this  scheme  employs  a  “watt  solenoid” 
inserted  in  the  alternating-current  circuit,  and  having  two  wind¬ 
ings,  a  shunt  coil  and  a  series  coil,  respectively.  Another 
method  has  been  to  make  use  of  an  alternating-current  booster, 
which  is  a  small  three-phase  alternator  on  the  rotary  shaft,  and 
having  its  separate  phase  windings  connected  in  series  with  the 
main  leads,  thus  varying  the  voltage  directly  on  the  alternating- 
current  side  of  the  rotary.  A  three-unit  set,  comprising  a  three- 
phase  induction  motor  driving  a  direct-current  generator  and 
a  single-phase  alternating-current  railway  generator  utilizes  a 
battery  connected  in  series  with  a  direct-current  generator,  be¬ 
tween  which  the  marginal  energy  is  exchanged.  One  of  the 
latest  methods  of  alternating-current  regulation  is  employed  at 
Gary,  Ind.,  to  relieve  the  very  heavy  fluctuations  in  load  on  the 
gas-engine  driven  generators,  imposed  by  the  large  ingot-roll 
motors.  The  scheme  here  involves  the  use  of  a  split-pole 
rotary. 

An  interesting  device  mentioned  by  Mr.  Milton,  but  not  de- 
«cribed  in  detail,  is  the  automatic  “average  load  adjuster,”  a 
recently  developed  device  by  which  it  is  possible  to  have  the 
mean  setting  of  the  regulating  equipment  automatically  follow 


the  average  requirement  of  the  system.  Thus,  the  ordinary 
regulating  equipment  may  be  set  to  supply  the  demand 
above  a  certain  average  load,  the  cell  absorbing  energy  when 
the  demand  goes  below  this  quantity.  This  arrangement 
necessarily  involves  drawing  on  the  battery  for  its  entire  out¬ 
put  and  so  rapidly  exhausts  it  when  the  average  load  reaches 
a  point  above  that  of  the  original  setting;  the  automatic  aver¬ 
age  load  adjuster  permits  the  datum  line  of  the  battery  charge 
and  discharge  curve  to  follow  closely  the  average  demand  upon 
the  system. 

The  thin,  pasted  type  of  plate,  which  has  been  heretofore  em¬ 
ployed  chiefly  for  portable  and  automobile  'service,  is  now 
coming  into  use,  said  the  speaker,  for  large  stationary  installa¬ 
tions  where  space  and  battery  room  are  limited.  The  greater 
compactness  of  this  type  of  cell  gives  it  advantages  in  city 
installations,  while  the  fact  that  its  life  is  about  proportional  to 
the  output  at  which  it  is  worked  makes  it  an  economical  piece 
of  equipment  for  those  plants  where  the  use  of  such  a  bat¬ 
tery  is  largely  for  “stand  by”  or  insurance  purposes,  not  being 
called  upon  for  frequent  cycles  of  charge  and  discharge.  By 
the  use  of  this  type  of  cell,  it  has  been  found  possible  to  get 
from  40  per  cent  to  50  per  cent  more  battery  equipment  in  the 
same  space.  Mr.  Milton  also  described  an  improved  type  of 
end-cell  switch  contacts  for  handling  the  extremely  heavy  cur¬ 
rents  involved  in  discharge  of  present-day  large  storage-bat¬ 
tery  equipments.  In  the  discussion,  both  technical  and  jovial, 
which  followed,  Messrs.  C.  A.  S.  How  left,  J.  H.  Delaney,  H.  E. 
Niesz  and  Prof.  Philip  B.  Woodworth  took  part. 

The  Diversity  Factor  in  Electrical  Distribution. 

An  interesting  contribution  to  the  subject  of  “The  Diversity 
Factor  in  the  Distribution  of  Electric  Light  and  Power”  was 
presented  by  Mr.  H.  B.  Gear,  of  the  Commonwealth  Edison 
Company,  of  Chicago,  at  a  joint  meeting  of  the  Electrical  Sec¬ 
tion  of  the  Western  Society  of  Engineers  and  the  Chicago 
Section  of  the  American  Institute  of  Electrical  Engineers,  held 
in  the  former  society’s  rooms  in  the  Monadnock  Block,  Chicago, 
Wednesday  evening,  March  23.  In  the  preface  to  his  discussion 
Mr.  Gear  explained  how  the  maximum  demand  upon  a  distribu¬ 
tion  system  varies  with  the  different  days  of  the  week  and  with 
the  different  months  of  the  year,  as  well  as  with  the  population 
and  characteristics  of  the  region  served — whether  residential, 
mercantile  or  manufacturing.  Several  lantern  slides  were 
shown  to  illustrate  how  the  residential  lighting  load  causes  the 
maximum  demand  to  come  about  7  p.  m.  in  winter  and  8:30 
p.  m.  on  summer  evetiings.  Another  curve  based  on  experience 
in  the  city  of  Chicago,  showed  that  in  business  districts  the 
maximum  demand  comes  from  5:30  p.  m.  to  6  p.  m.  in  winter, 
and  about  8:30  p.  m.  in  summer,  and  is  usually  heavier  on 
Saturday  night.  The  Saturday  afternoon  load,  however,  is 
usually  less  than  that  of  other  days  because  of  the  absence  of 
the  motor  load  after  i  p.  m.  In  a  purely  manufacturing  dis¬ 
trict  the  maximum  load  occurs  at  about  10  a.  m.,  the  afternoon 
peak  usually  attaining  from  15  per  cent  to  20  per  cent  less  than 
the  maximum  of  the  morning,  probably  due  to  some  small  shops 
which  get  through  with  whatever  work  they  have  in  the  fore¬ 
noon.  In  the  summer  time  the  lighting  load  of  such  buildings, 
when  arranged  to  admit  daylight  to  their  interiors  almost  dis¬ 
appears. 

Conditions  of  life  and  the  habits  of  the  people  in  different 
sections  of  the  city  vary  widely,  resulting  in  different  times 
at  which  their  maximum  demands  for  electric  energy  come. 
Thus  while  one  residence  customer  may  be  using  his  entire 
connected  load  for  some  social  occasion,  the  probability  exists 
that  some  of  his  neighbors  in  the  same  block  will  be  away  from 
home,  attending  theater  or  making  visits,  so  that  at  no  time  will 
the  aggregate  maximum  demands  of  each  individual  customer 
be  imposed  on  the  feeders  supplying  such  a  section. 

The  combined  effect  of  all  these  influences  is  to  produce  a 
smaller  actual  maximum  demand,  as  the  point  of  supply  is 
approached.  That  is,  the  arithmetical  sum  of  the  maximum 
demands  of  the  transformers  and  distributing  mains  is  greater 
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than  that  of  the  feeder;  and  the  sum  of  the  feeder  maximums 
is  greater  than  that  of  the  substation,  and  the  sum  of  the  sub¬ 
station  maximums  is  greater  than  that  of  the  generating  station, 
on  account  of  the  difference  in  time  at  which  these  maximums 
occur. 

The  ratio  of  the  sum  of  the  maximums  of  the  subdivisions 
of  the  distributing  system,  to  its  actual  maximum  demand  as 
observed  at  the  point  of  supply,  is  called  the  diversity  factor. 
Thus,  if  the  sum  of  the  individual  maximum  loads  on  the  lo 
feeders  of  a  substation  is  1200  kw,  and  the  coincident  maximum 

of  the  feeders  is  1000  kw,  the  diversity  factor  is  or  1.20. 

1000 

In  other  words,  the  diversity  factor  may  be  expressed  as  the 
ratio  between  the  sum  of  the  various  individual  maximum  de¬ 


mands  of  the  services  rendered,  and  the  capacity  of  the  generat¬ 
ing,  transforming  or  feeder  equipment  which  is  needed  to 
supply  these  services  on  account  of  the  different  times  at  w’hich 
these  maximums  occur. 

The  study  of  diversity  factors  is  of  great  importance  from 
a  commercial  point  of  view,  said  Mr.  Gear,  as  well  as  being  an 
interesting  engineering  problem.  The  investment  required  by 
the  central  station  company  in  the  various  parts  of  its  operating 
system  for  each  kw  of  maximum  demand,  determines  the  fixed 
charges  which  must  be  considered  in  determining  costs  and  in 
making  an  equitable  system  of  rates. 

The  existence  of  such  a  diversity  of  time  between  the  de¬ 
mands  of  a  large  number  of  consumers,  permits  the  central 
station  company  to  supply  their  demands  with  a  much  smaller 
investment  in  generating  capacity  and  at  a  lower  cost  of  pro¬ 
duction,  than  would  be  possible  if  these  consumers  were  operat¬ 
ing  individual  generating  plants.  This  difference,  it  will  be 
seen,  must  be  sufficient  to  enable  the  central  station  to  add  the 
financial  burden  of  a  distributing  system,  and  yet  have  a  mar¬ 
gin  upon  which  to  sell  its  product  economically  to  its  con¬ 
sumers.  The  effect  of  the  diversity  factor  is  therefore  a  sub¬ 
ject  of  interest  to  both  producer  and  consumers  of  elec¬ 
tricity. 

Experience  shows  that  the  larger  the  system,  the  greater  the 
diversity  factor.  As  an  example  of  the  method  of  figuring  the 
diversity  factor,  Mr.  Gear  carried  through  a  study  covering  an 
alternating-current  system  supplied  by  substations,  feeders, 
mains,  transformers,  etc.,  which  he  illustrated  on  the  screen 
by  lantern  slides.  Such  an  alternating-current  system  was 
selected  for  analysis  on  account  of  its  being  somewhat  easier 
to  observe  than  a  direct-current  low-tension  system,  because 
of  the  presence  of  transformers  whose  load  may  be  measured. 

Beginning  at  the  consumption  end  of  the  lines,  Mr.  Gear 
showed  that  observations  made  in  residence  districts,  supplied 
by  overhead  lines,  indicate  that  the  sum  of  the  maximum  de¬ 
mands  of  individual  consumers  total  from  2.5  to  3  times  the  co¬ 
incident  maximum  demand  on  the  transformer,  the  ratio  being 
lower  where  there  are  less  than  10  consumers  on  a  transformer 
and  higher  where  there  are  more  than  30. 

In  commercial  districts  with  numerous  small  stores  supplied 
by  overhead  lines,  as  he  illustrated  by  a  lantern-slide  map,  the 
co-incident  demand  is  much  higher  in  proportion  to  the  con¬ 
sumer’s  demands. 


The  ratio  of  the  sum  of  consumers’  maxima  to  the  co¬ 
incident  demand,  in  this  class  of  lighting,  is  found  to  be  from 
1.5  to  1.7,  being  lower  where  there  is  considerable  display  light¬ 
ing,  show  windows,  etc.,  and  higher  where  the  shops  are  of  such 
a  character  that  not  all  the  lighting  is  needed  continuously. 

Motor  circuits  are  not  often  grouped  so  that  any  con¬ 
siderable  number  can  be  supplied  from  one  transformer  instal¬ 
lation.  They  must  be  kept  separate  from  lighting,  and  there¬ 
fore  usually  require  a  separate  set  of  transformers  for  each 
consumer  where  the  load  is  2  hp  or  more.  In  large  instal¬ 
lations  advantage  is  taken  of  the  diversity  between  meters  to 
reduce  the  transformer  capacity  installed.  This  cannot  be  done 
with  small  consumers  except  in  the  occasional  situations  where 
several  motor  circuits  are  located  within  a  radius  of  about 
500  feet  The  diversity  factor  between  meter  and  transformer 
on  motor  circuits  is,  therefore,  very  small,  and  probably  does 
not  average  over  i.i  for  all  motor  installations. 

Advancing  toward  the  sub-station,  the  next  point  at  which 
diversity  may  be  conveniently  observed  is  at  the  feeder  switch¬ 
board.  Here  a  considerable  diversity  factor  is  found  between 
the  sums  of  the  transformer  maximums  and  the  maximum 
feeder  load.  This  factor  varies  with  the  character  of  the 
territory  served  and  with  the  density  of  the  load.  In  scattered 
residence  territory,  where  there  are  many  i-kw,  2-kw  and  3- 
kw  transformers,  and  few  larger  than  15  kw,  the  ratio  of 
maximum  feeder  load  to  total  transformer  capacity  is  from 
45  to  so  per  cent.  In  territory  where  transformer  units  vary 
from  5  to  30  kw  or  larger,  the  ratio  is  55  to  65  per  cent.  In 
commercial  districts  with  transformers  from  5  to  50  kw,  the 
ratio  is  from  75  to  85  per  cent,  or  higher. 

Assuming  that  each  transformer  carries  its  rated  load  at 
some  time  during  the  year,  the  diversity  factor  for  a  feeder  in 
scattered  territory  is  from  2  to  2.2  per  cent.  In  denser  terri- 


Flg.  2 — Distribution  System  from  Station  to  Consumer. 

tory,  the  factor  is  1.6  to  1.8  per  cent,  while  in  commercial  dis¬ 
tricts  it  is  1.2  to  1.3  per  cent. 

On  circuits  carrying  a  scattered  load  of  motor  applications  in 
units  of  5  to  100  hp,  the  ratio  of  maximum  load  to  transformer 
capacity  is  from  45  to  50  per  cent,  which  makes  a  diversity 
factor  of  2.0  to  2.2  per  cent.  Where  a  few  large  motor  loads 
ranging  from  lOO  to  500  hp  or  more  are  on  a  separate 
feeder,  the  ratio  is  from  75  to  85  per  cent,  making  a  diversity 
factor  of  1.2  to  1.3  per  cent.  These  ratios  shift  somewhat  in 
a  growing  system,  the  tendency  being  to  reduce  the  diversity 
factor  as  the  territory  becomes  more  densely  built  up.  They 
are  also  modified  somewhat  by  the  losses  on  feeders  and  mains, 
which  may  be  as  much  as  15  to  20  per  cent. 
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In  the  sub-station  there  is  a  diversity  factor  due  to  the  dif¬ 
ferences  in  the  character  of  the  load  carried  by  the  different 
feeders.  The  maximum  demands  on  the  feeders  supplying 
motor  service  occur  during  the  daylight  hours,  while  the  max- 
imums  on  the  lighting  feeders  vary  from  5:30  p.  m.  in  com¬ 
mercial  lighting,  to  7  :oo  p.  m.  in  residence  lighting. 

With  three-phase  distribution  there  is  a  diversity  factor 
between  phases,  where  the  lighting  is  carried  single-phase.  The 
net  result  is  that  in  a  sub-station  with  ten  or  more  feeders,  the 
diversity  factor  averages  about  1.15.  In  the  sub-station  sup¬ 
plying  power  feeders  and  general  lighting,  it  is  likely  to  be  as 
high  as  1.2,  while  in  a  residence  district  with  little  power  load 
it  is  about  1. 1. 

Mr.  Gear  then  exhibited  the  following  table,  showing  how, 
by  multiplying  the  component  factors,  he  derived  the  total 
diversity  factor  from  sub-station  to  consumer,  for  various 
classes  of  business : 

Large 

cuftomen. 


Residence 

Commercial 

Scattered 

motors 

lighting. 

lighting. 

motor  loads. 

and  lamp: 

Substation  to  feeders... 

..  1. 15 

I. IS 

I-I5 

1.15 

Feeders  to  transformers. 

..  1.8 

1.25 

2.0 

i.as 

Transformers  to  meters. . 

,.  3-0 

1.6 

X.I 

.  •  s  • 

Total  diversity  factor.... 

.  .  6.2 

2.30 

a.53 

1.44 

The  last  figure  for  large  customers  applies  to  loads  requiring 
from  100  to  500  kw.  The  combined  diversity  factor  of  systems 
giving  all  of  these  kinds  of  service  should  range  from  2.5  to 
3.5,  depending,  of  course,  on  the  relative  proportion  of  each 
kind  served. 

The  speaker  then  illustrated  the  use  of  these  factors  by  a 
concrete  example,  taking  first  a  residence  district,  well  settled,  in 
which  the  sum  of  consumers’  demands  during  the  heaviest 
month  of  the  year  is  100  kw.  From  the  table,  the  transformer 
capacity  required  to  carry  the  coincident  demands  of  these  con- 
roo 

sumers  would  be  -  =z=  33.3  kw.  The  feeder  capacity  re- 

300 

33-3 

quired  would  be  - =  18.5  kw,  and  the  sub-station  capacity 

1.8 

18.5 

- =  16.0  kw. 

L15 

Similarly  the  capacity  required  for  a  commercial  lighting 
district  in  which  the  sum  of  the  consumers’  demands  is  too 
kw  would  be  43.5  kw.  For  scattered  motor  load  it  would  be 

39.5  kw,  and  for  large  lighting  or  motor  customers  it  would 
be  69.5  kw. 

This  reduction  in  the  amount  of  capacity  required  in  gen¬ 
erating  and  distributing  equipment  makes  a  corresponding 
reduction  in  the  fixed  charges,  which  form  a  large  part  of  the 
cost  of  producing  electricity.  The  investment  cost  is  further 
reduced  by  the  ability  to  use  large  generating  units,  which  cost 
per  kw  less  than  half  as  much  as  machines  of  the  sizes  com¬ 
monly  used  for  independent  plants. 

The  merging  of  all  these  demands  has  also  a  pronounced 
effect  on  operating  costs,  in  that  the  load  factor  of  the  gen¬ 
erating  station  and  distributing  system  is  very  much  higher 
than  that  of  the  consumers  who  take  their  supply  from  it. 
This  permits  the  station  to  be  run  at  an  economical  load  a 
large  part  of  the  time,  thus  reducing  both  labor  and  fuel  cost 
per  kw-hour  generated. 

The  combination  of  these  economies,  remarked  Mr.  Gear, 
constitutes  the  central  station’s  justification  for  existence,  and 
it  is  unnecessary  to  add  that  such  justification  may  be  con¬ 
sidered  well-nigh  complete  in  these  days  of  20,000-kw  gener¬ 
ating  units. 

In  the  preceding  discussion  the  point  of  view  has  been  taken 
from  the  consumer  toward  the  central  station.  It  is  import¬ 
ant,  however,  that  the  situation  be  seen  in  the  direction  of  the 
central  station  toward  the  consumer,  as  the  diversity  factor  has 
a  very  marked  effect  upon  the  investment  accounts  which  mus. 
be  carefully  considered  in  determining  the  cost  of  rendering 
the  different  classes  of  service. 


Stated  in  the  reverse  manner,  for  each  100  kw  of  sub-station 
capacity  used  to  supply  residence  lighting,  it  is  seen  that  the 
company  must  provide  6ao  kw  of  meter  capacity,  207  kw  of 
transformer  capacity,  and  115  kw  of  feeder  capacity.  In 
serving  large  light  or  power  customers  it  must  provide  144  kw 
capacity  in  meters  and  transformers  and  115  kw  in  feeder 
capacity  for  each  100  kw  of  substation  capacity. 

The  diversity  factor  for  small  and  scattered  consumers  is 
higher  than  these  figures,  such  loads  requiring  more  equip¬ 
ment  and  a  larger  investment  than  is  required  for  the  consumers 
in  thickly  settled  districts. 

The  investment  required  per  kw  varies  considerably  with 
the  type  of  construction  and  the  geographical  situation  of 
points  of  supply  and  delivery.  It  is  considerably  more  for 
underground  lines  than  for  overhead,  and  no  figures  can,  there¬ 
fore,  be  given  which  will  have  great  value  for  other  systems 
than  the  one  to  which  they  apply.  However,  the  following 
figures  show  in  a  general  way  how  the  investment  is  divided 
between  various  parts  of  the  system  under  a  set  of  assumed 
conditions,  which  are  fairly  representative. 

Assuming  the  average  cost  of  a  meter  at  $10,  line  transform¬ 
ers  at  $7  to  $10  per  kw,  transformer  substations  and  transmis¬ 
sion  lines  at  $35  per  kw,  and  generating-station  capacity  at 
$150  per  kw,  the  investment  is  divided  approximately  as  indi¬ 
cated  by  the  following  percentage  figures : 


Scattered 

Dense 

motor  or 

residence 

residence 

Commercial 

lighting 

lighting. 

lighting, 

lighting. 

loads. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Generating  capacity. 

.  18.S 

30.0 

44-5 

60.0 

Transmission  line  and  substations  4.5 

7-S 

lo.s 

14.0 

Feeders,  mains,  etc. 

26.0 

35.0 

23.0 

Transformers  . 

a.5 

3.0 

^.0 

Meters  . 

34-0 

7.0 

negligible 

T  otal . 

100.0 

100.0 

100.0 

Investment  ^r  kw 

of  annual 

maximum  demand 

on  generat- 

ing  station . 

$500 

<350 

$250 

It  is  apparent  from  these  figures  that  as  far  as  that  part  of 
the  cost  of  electricity  supply  which  depends  upon  investment 
is  concerned,  small  and  scattered  consumers  are  the  most 
expensive  to  serve.  This  is  due  chiefly  to  the  high  investment 
in  meters  and  distributing  mains.  Thus,  the  cost  of  meters  in 
residence  lighting  is  about  25  per  cent  of  $820,  or  $205  per  kw 
of  station  demand.  This  means  that  for  such  consumers  the 
company  would  have  as  much  money  invested  in  meters  as  in 
generating  plant. 

The  commercial  lighting  and  power  business  where  the 
diversity  factor  is  smaller  and  the  size  of  consumers  larger, 
requires  less  meter  investment  and  more  in  generating  and  sub¬ 
station  capacity. 

The  maintenance  cost  of  a  large  meter  and  distributing 
equipment  and  the  general  expense  items  of  meter  reading, 
billing,  etc.,  are  correspondingly  high  for  small  consumers,  so 
that  it  is  probable  that  the  outlying  parts  of  the  distributing 
system  are  served  at  a  loss  during  the  earlier  stages  of  develop¬ 
ment.  However,  it  has  been  repeatedly  observed  that  where 
the  lines  of  the  electric  company  are,  the  customers  appear, 
and  unless  these  pioneer  services  are  extended  m  the  first  place', 
there  is  likely  to  be  no  such  business  developed  later. 

The  study  of  diversity  factors  has  not  been  carried  out  in 
as  much  detail  heretofore  as  is  desirable,  said  Mr.  Gear.  His 
own  deductions  he  referred  to  as  being  presented  as  a  tentative 
contribution  to  a  subject  which  has  many  angles,  and  offered  to 
submit  them  to  revision  as  experience  and  more  careful  observa¬ 
tion  demand. 

DISCUSSION 

Mr.  William  B.  Jackson,  consulting  engineer,  of  Chicago, 
was  called  upon  to  open  the  discussion  on  the  diversity  factor, 
and  after  complimenting  the  speaker  on  the  splendid  presenta¬ 
tion  of  his  paper,  he  called  attention  to  the  fact  that  the  term 
“diversity  factor’’  itself  is  less  than  two  years  old,  and  that 
even  so  short  a  time  ago  as  this  many  plant  managers  probably 
did  not  realize  the  importance  of  this  factor  in  enabling  the 
small  central-station  to  compete  successfully  with  the  isolated 
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stahon,  on  account  of  the  larger  and  more  diversified  load 
which  the  big  station  is  called  upon  to  supply.  The  figures  as. 
given  by  Mr.  Gear,  said  Mr.  Jackson,  were  put  forth  in  such 
shape  that  any  central  station  investigator  or  operator  could 
easily  apply  them  to  his  own  premises. 

Mr.  W.  L.  Abbott,  chief  operating  engineer  of  the  Common¬ 
wealth  Edison  Company,  pointed  out  that  two-thirds  of  the 
fixed  charges  of  central  station  operation  are  for  items  which 
can  be .  reduced  only  by  making  the  equipment  carry  the 
greatest  load  at  all  times,-  and  that  in  the  complete  loading  of 
•this  apparatus  the  diversity  factor  plays  an  important  part 
The  diversity  factor  also  suggests,  said  Mr.  Abbott,  that  the  more 
places  the  central  station  can  touch  the  consumex — in  his  office, 
at  the  factory,  in  the  street  car,  at  the  restaurant  and  in  the 
.presses  that  print  his  paper — the  more  profit  there  is  on  the 
investment  for  the  lighting  company,  which  is  thus  able  to 
utilize  its  existing  equipment  to  the  greatest  advantage.  Un- 
lortunately  for  the  electric  company,  however,  the  evening 
motor  and  lighting  loads  of  the  business  and  manufacturing 
sections  overlap  during  certain  periods  of  the  year  with  the 
purely  lighting  load  of  the  residential  and  other  sections.  To 
meet  this  condition  approximately  one-quarter  of  the  invest¬ 
ment  of  the  electric  company’s  equipment  is  required  simply 
for  service  during  the  30  to  40  days  each  year  when  this  heavy 
compound  peak  comes  on  about  5  p.  m. 

Mr.  Harold  Almert,  of  H.  M.  Byllesby  &  Company,  referred 
to  the  poor  load  factors,  diversity  factors,  and,  indeed,  all  other 
factors,  which  are  frequently  encountered  by  the  small  central 
station  in  towns  and  villages  where  ill-advised  competition  has 
required  the  duplication  of  existing  circuits,  voltages  and 
frequencies,  at  a  tremendously  heavy  investment  in  terms  of 
the  total  service  to  be  supplied. 

Commenting  on  the  paper  of  the  evening,  Mr.  A.  Bement, 
consulting  engineer,  referred  to  the  scientific  business  methods 
in  use  by  electrical  men  and  expressed  his  belief  that  the 
application  of  this  analysis,  which  finds  its  counterpart  in  no 
other  business,  is  responsible  for  the  rapid  advance  and  present 
position  of  electricity  to-day.  The  quickness  and  appropriate¬ 
ness  with  which  the  electrical  engineer  invents  terms  when  he 
finds  an  expression  is  needed  to  explain  his  meaning  or  idea,  has 
been  another  important  factor  in  the  definite  realization  of 
these  ideas  and  in  the  progress  of  electrical  business  to  date. 

Mr.  Frank  F.  Fowle,  consulting  engineer,  pointed  out  that 
the  comparatively  high  value  of  the  diversity  factor  might  be 
expected  to  be  greatly  decreased  if  a  return  were  made  from 
the  maximum-demand  system  to  the  former  flat-rate  method  of 
charging.  The  effect  of  such  flat  rates  on  the  diversity  factor 
would  at  once  become  evident  in  the  increased  capacity  of  gen¬ 
erators.  feeders,  transformers,  etc.,  required  to  carry  the 
equivalent  load.  Under  these  conditions  Mr.  H.  B.  Gear  ex¬ 
plained  that  while  the  values  in  the  table  showing  the  total 
cost  per  maximum  kilowatt  of  demand  at  the  generating  station, 
would  probably  not  indicate  an  increase,  since  with  the  in¬ 
creased  maximum  demand  the  total  cost  of  equipment  would 
keep  step,  yet  the  total  additional  income  to  be  derived  from 
service  under  such  flat  rates  would  be  very  little  in  excess  of 
that  under  the  present  system  of  maximum-demand  charging. 
Mr.  Gear  also  referred  to  the  differences  in  the  diversity  factors 
shown  by  each  city  and  town,  or  even  sections  of  the  same 
large  city,  as  in  Chicago. 

Vermont  Commission  News. 

The  Vermont  Public  Service  Commission  gave  a  public  hearing 
at  Montpelier  on  the  afternoon  of  April  6  upon  the  petition  of 
citizens  of  Rutland  County  for  reductions  in  the  rates  of  the 
New  England  Telephone  &  Telegraph  Company.  State  Attor¬ 
ney  Joseph  C.  Jones,  of  Rutland,  represented  the  petitioners 
and  M.  D.  Jones,  Esq.,  Boston,  appeared  on  behalf  of  the  com¬ 
pany.  The  complainants  devoted  most  of  the  time  to  a  com¬ 
parison  of  the  service  of  the  New  England  company  with  that 
furnished  by  various  small  independent  telephone  companies  in 
the  Rutland  district  It  was  contended  that  the  system  in  Rut¬ 


land  does  not  represent  the  latest  type  of  apparaus,  and  for 
this  reason  the  rates  should  be  lower  than  if  the  latest  designs 
of  equipment  were  in  service.  For  the  company,  Mr.  M.  D. 
Jones  stated  that  his  clients  were  willing  to  make  new  rates, 
and  would  undoubtedly  put  these  into  effect  in  the  near  future, 
but  that  until  the  main  problems  in  rates  at  Boston  are  settled, 
the  company  desires  more  time  in  which  to  determine  what  is 
best,  for  different  classes  of  service.  Mr.  Jones  touched  upon 
the  investigation  of  rates  which  is  now  being  made  by  the 
Massachusetts  Highway  Commission  at  Boston  with  the  tech¬ 
nical  assistance  of  Messrs.  D.  C.  &  W.  B.  Jackson,  consulting 
engineers,  Boston  and  Chicago,  and  stated  that  the  company 
has  about  all  it  can  handle  in  the  way  of  rate  adjustments  at 
present  in  Massachusetts.  It  desires  an  extension  of  time  cov¬ 
ering  about  six  months  before  taking  up  rate  changes  on  the 
outlying  lines,  and  intends  to  do  its  best  in  the  meantime  to 
reach  conclusions  which  will  be  satisfactory  in  the  matter  of 
charges  to  the  complainants.  The  board  took  the  case  under 
advisement  and  the  hearing  was  closed. 


New  York  Public  Service  Commission  News. 

At  conferences  held  last  week  between  the  Public  Service 
Commission  and  the  rapid  transit  committee  of  the  Board  of 
Estimate  and  Apportionment,  the  forms  for  two  alternative  con¬ 
tracts  for  the  construction  of  subways  in  New  York  were  agreed 
upon,  and  advertisements  for  public  hearings  on  the  contracts 
will  be  made  within  a  few  days.  One  form  of  contract  calls  for 
the  construction  only,  the  city  to  pay,  and  the  other  calls  for 
construction  and  operation,  in  which  case  the  whole  work  will 
be  done  with  private  capital.  It  is  believed  that  bids  can  be 
asked  for  early  in  May.  During  the  past  week  also  the  Board 
of  Estimate  unanimously  passed  a  resolution  appropriating 
$60,000,000  for  the  construction  of  the  Broadway-Lexington 
Avenue  and  the  Broadway-Lafayette  Avenue,  Brooklyn,  routes. 
Of  this  amount  $13,000,000  was  made  available  during  the 
present  year. 

At  a  hearing  last  week  by  the  commission  on  the  application 
of  the  Manhattan  Bridge  3-Cent  Line  for  a  franchise.  Mr. 
Frank  R.  Ford,  representing  the  Brooklyn  Rapid  Transit  Com¬ 
pany,  testified  that  the  estimate  of  cost  of  operation  of 
cents  per  car-mile  furnished  by  the  applicant  was  entirely  too 
low.  Mr.  Ford  calculated  that  it  would  be  2.4  cents  per  car- 
mile.  He  also  figured  the  cost  of  maintenance  at  2.5  cents  per 
car-mile,  which  item  the  Bridge  company  had  placed  at  i  cent. 
During  the  week  the  Brooklyn  Rapid  Transit  Company  also 
offered  to  run  its  surface  cars  over  the  Manhattan  Bridge  and 
through  the  Canal  Street  subway  for  a  s-cent  fare,  giving  free 
transfers  to  all  the  lines  in  Brooklyn. 

The  commission  last  week  issued  an  order  to  the  Long  Island 
Railroad  Company  directing  it  to  equip  all  of  its  electric  cars 
either  with  platform  gates  or  vestibule  doors;  to  provide  those 
cars  having  platform  steps  with  trap  doors  to  cover  the  steps; 
to  raise  all  station  platforms  to  a  height  equal  to  the  car  plat¬ 
form  and  to  man  each  train  opening  with  a  guard. 

The  Public  Service  Commission  wrote  a  letter  last  week  to 
the  Board  of  Estimate  and  Apportionment  calling  attention  to 
the  desirability  of  constructing  galleries  for  pipes  and  electric 
wires  in  the  new  subways  when  built.  At  present  the  commis¬ 
sion  has  no  authority  to  include  this  feature  in  the  contracts, 
but  it  announced  its  willingness  to  do  so  if  the  city  authorities 
ordered  it  done.  It  is  merely  a  question  as  to  whether  the  city 
is  willing  to  spend  the  money. 

The  Public  Service  Commission,  Second  District,  has  author¬ 
ized  the  Geneva-Seneca  Electric  Company,  operating  at  Geneva, 
N.  Y.,  to  execute  and  deliver  a  mortgage  upon  its  property, 
rights  and  franchises  to  secure  the  payment  of  its  30-year  5 
per  cent  sinking  fund  gold  bonds  to  the  amount  of  $500,000 
and  to  issue  presently  bonds  to  the  amount  of  $341,125,  the 
proceeds  to  be  used  as  follows:  $100,000  to  discharge  and  re¬ 
fund  existing  bonds  of  the  Seneca  Edison  Company  and  of  the 
Geneva  Power  &  Light  Company;  $102,900  for  the  payment  of 
outstanding  bonds  and  floating  indebtedness;  $75,000  for  addi- 
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tions  and  betterments,  and  $15,000  for  working  capital.  The 
bonds  are  to  be  sold  for  not  less  than  80.  The  order  requires 
that  when  any  machinery  or  appliances  which  were  owned  and 
used  by  said  corporation  previous  to  the  erection  of  the  new 
generating  station  and  installation  of  the  machinery  therein  is 
retired  from  service,  its  capital  account  shall  be  credited  with 
the  value  of  the  property  to  be  retired  and  that  upon  issuing  the 
bonds  to  the  amount  of  $102,900  for  the  purpose  of  discharging 
indebtedness  it  shall  credit  its  fixed  capital  account  with  the 
sum  of  $11,917.10,  which  sum  is  the  amount  which  the  commis¬ 
sion  finds  to  be  for  replacements  made  with  the  moneys  for 
which  the  indebtedness  was  incurred. 

The  Catskill  Traction  Company,  which  has  taken  over  the 
proi)erty  of  the  Catskill  Electric  Railway  Company,  has  been 
authorized  to  issue  a  mortgage  for  $400,000  to  secure  the  pay¬ 
ment  of  5  per  cent  to  that  amount  and  to  issue  presently  $60,000 
of  i.s  bonds  at  not  less  than  85  and  $48,000  of  its  capital  stock. 
The  proceeds  are  to  be  used  to  purchase  and  acquire  from  VV.  C. 
Wood  property  rights  and  franchises  of  the  Catskill  Elec¬ 
tric  Company.  The  company  is  also  authorized  to  issue  $12,000 
additional  common  capital  stock  to  be  used  in  payment  for  new 
pavements,  changes  in  company’s  machinery  at  the  power  plant 
of  the  Catskill  Electric  Company,  organization  expenses  and 
working  capital. 


Wisconsin  Rate  Commission  News. 

The  Wisconsin  Rate  Commission  recently  approved  the  peti¬ 
tion  of  the  Green  Bay  Gas  &  Electric  Company  for  autliority 
to  put  into  effect  an  optional  rate  for  gas  for  both  illuminating 
and  fuel  combined.  With  slight  modifications,  the  petition  for 
a  minimum  bill  was  granted. 

In  its  decision  the  commission  regards  the  minimum  charge 
as  a  legitimate  charge  based  upon  actual  consumer  expense  and 
not  as  an  expediency  nor  a  means  of  earning  an  unjustified 
revenue.  In  its  discussion  of  this  question  the  commission 
says,  “the  chief  argument  for  the  minimum  charge  appears  to 
he  that  it  simply  covers  certain  items  in  the  operating  expenses 
of  the  plants,  that  in  the  ordinary  rate  schedules  cannot  be  cov¬ 
ered  in  any  other  way.  Where  no  minimum  charge  is  made,  the 
-company  is  compelled  to  carry  considerable  dead  investment  and 
to  incur  other  expenses  for  those  consumers  who  pay  nothing 
or  very  little  to  the  company,  and  where  such  costs  are  not 
borne  by  the  consumers  for  whom  they  were  incurred,  they 
usually  have  to  be  carried  by  other  consumers,  and  are,  there¬ 
fore,  in  a  sense  discriminatory.’’  The  commission  says  fur¬ 
ther,  “minimum  charges,  like  practically  all  other  rates  and 
•charges  levied  for  such  services  as  those  rendered  by  public 
utilities,  should  be  determined  with  reference  to  the  particular 
parts  of  the  operating  expenses  of  the  plant  that  are  involved.” 

The  charges  that  can  properly  be  included  in  estimating  the 
consumer  charges,  together  with  the  proportions  and  amounts 
of  each,  for  this  specific  case,  are  as  follows : 

Per  cent.  Consumer 


Classification.  of  whole.  charge. 

Removing  and  resetting  meters .  100  $203.14 

Meter  and  fitting  department,  labor .  100  182.57 

Meter  and  fitting  department,  supplies,  etc .  100  4.23 -79 

Maintenance  of  services .  100  148.14 

Maintenance  of  meters . .  100  1.299.87 

Collection  salaries  and  commissions .  100  445.34 

Reading  meters  and  delivering  bills .  100  553.58 

Collection  supplies  and  expenses .  100  22.30 

Consumer’s  premises  expenses .  50  634.57 

Overhead  charges .  12  57 -60 


Total  direct .  $3,970.90 

Taxes .  123.00 

Depreciation,  4  per  cent .  *.240.00 

Interest,  at  7  per  cent .  2,170.00 


Total  .  $7,505.90 


When  the  total  expense  in  the  above  table  is  apportioned 
over  the  2123  consumers  the  amount  to  be  covered  by  the  mini¬ 
mum  charge  is  $3.65  per  consumer  per  annum,  or  approximate¬ 
ly  30  cents  per  month.  But  this  is  only  one  of  the  items  which 
should  constitute  the  minimum  charge.  While  the  above  charge 
would  guarantee  an  amount  that  would  offset  the  so-called  con¬ 
sumer’s  expenses,  it  fails  to  cover  the  cost  of  any  of  the  gas 


actually  delivered  to  the  consumer.  Regarding  this  the  com¬ 
mission  says:  “If  a  minimum  charge  of  30  cents  were  adopted 
It  would,  therefore,  be  necessary  to  levy  a  charge  on  the  quan¬ 
tity  of  gas  consumed  by  the  consumer,  no  matter  how  small 
this  quantity  might  happen  to  be.  This  would  be  contrary  to 
the  general  practice,  insofar  as  the  minimum  charge  is  con¬ 
cerned.  If  the  minimum  charge  does  not  cover  a  certain 
amount  of  minimum  consumption,  as  well  as  the  consumer  cost, 
the  chances  are  that  some  of  the  consumers  will  not  bear  their 
just  share  of  the  expenses.”  From  a  tabulation  of  consumers’ 
monthly  bills  for  the  year  it  was  found  that,  including  all 
meters  consuming  monthly  from  o  cent  to  59  cents  (based  upon 
a  base  rate  of  $1.50  per  thousand)  the  average  income  per 
month  per  meter,  was  22.4  cents.  An  average  of  959  meters, 
producing  a  revenue  of  49  cents  or  less  each,  per  month,  gave 
an  average  monthly  income  per  meter  of  16.5  cents ;  for  those 
meters  consuming  less  than  40  cents  per  month,  the  average 
monthly  income  per  meter  was  10  cents. 

In  view  of  these  facts,  the  commission  fixed  the  minimum 
charge  at  40  cents  per  meter  where  but  one  meter  was  installed, 
and  25  cents  per  meter  where  a  consumer  had  two  meters. 

At  a  re-hearing  granted  the  Wausau  Street  Railway  Company 
because  of  alleged  errors  in  the  original  decision  of  May  22, 
19C9,  and  because  of  the  existence  of  new  facts  and  circum¬ 
stances  in  the  company’s  business  which  have  arisen  subsequent 
to  the  original  hearing,  the  commission  reaffirmed  a  portion  of 
the  first  decision  relating  to  combination  fares,  etc.,  and  ap¬ 
proved  the  schedule  of  fares  which  were  tentatively  put  in  force 
by  the  company  on  March  10,  1910.  The  original  order  called 
for  a  straight  5-cent  fare  between  any  two  points  on  the  com¬ 
pany’s  lines ;  the  new  schedule  divides  the  railway  system 
into  two  zones  with  a  5-cent  fare  for  each. 

It  was  found  that,  the  conditions  which  have  arisen  subse¬ 
quent  to  the  original  hearing  have  enhanced  the  value  of  the 
property  to  such  an  extent  that  the  revenues  derived  from  the 
new  schedules  will  not  permit  of  an  unreasonable  return  upon 
the  plant  valuation.  The  new  schedule  also  does  away  with  the 
objectionable  features  which  were  originally  the  chief  cause 
of  complaint,  namely,  the  joint  ticket  entitling  the  purchaser  to 
transportation  over  the  lines  of  the  company  and  certain  privi¬ 
leges  at  the  company’s  summer  pavilion.  The  commission  does 
not  approve  of  a  street-railw'ay  company  using  its  transporta¬ 
tion  facilities  as  an  adjunct  to  a  commercial  enterprise,  espe¬ 
cially  as  was  true  in  this  case,  in  competition  with  a  purely 
commercial  undertaking  of  a  similar  nature.  The  question  of 
transportation  alone  should  govern  the  schedule  of  rates  or 
fares,  and  these  fares  should  be  based  upon  cost  of  service. 
Any  scheme  to  promote  or  to  create  traffic  over  certain  portions 
of  a  company’s  line  in  order  to  put  that  particular  section  on  a 
paying  basis  or  in  order  to  improve  or  maintain  a  high  stan¬ 
dard  of  service,  is  sometimes  advisable  and  often  necessary, 
but  the  schedule  of  fares  should  not  discriminate  between  the 
company’s  amusement  proposition  and  one  privately  owned. 
The  company  has  been  ordered  to  keep  separate  accounts  for 
each  of  its  fare  zones. 


Massachusetts  Commission  News. 

The  Massachusetts  Gas  &  Electric  Light  Commission  has 
issued  a  decision  dismissing  the  complaint  of  consumers  of  the 
Stoughton  Gas  &  Electric  Company  relative  to  the  price  and 
quality  of  electricity  supplied  by  the  company.  The  chief  con¬ 
tention  of  the  petitioners  was  that  the  maximum  price  of  20 
cents  per  kw-hour  for  light  was  too  high  and  that  the  prices  for 
power  should  be  uniform.  Some  criticism  was  also  directed  to 
**  the  company’s  service,  but  the  causes  of  such  complaints  appear 
to  have  been  temporary  and  to  have  been  promptly  remedied. 
The  board  points  out  that  for  some  time  past  the  Stoughton 
company  has  purchased  substantially  all  its  electricity  from  the 
Edison  Electric  Illuminating  Company  of  Brockton.  The  two 
companies  have  been  controlled  by  the  Stone  &  Webster  inter¬ 
ests.  Since  the  merger  of  the  companies  the  customers  of  the 
Stoughton  company  have  had  the  full  benefit  of  the  Brockton 
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company’s  prices  and  service,  the  maximum  net  price  having 
been  15  cents  per  kw-hour  since  July  i,  1909.  The  board  fur¬ 
ther  states  that  it,  “in  connection  with  other  price  cases,  has 
already  expressed  its  view  relative  to  the  very  natural  demand 
for  greater  uniformity  in  prices.  In  a  case  such  as  this  the 
primary  duty  of  the  board  is  to  determine  not  the  propriety  or 
character  of  differentials  in  price,  but  rather  the  fair  price  at 
which  the  company  is  bound  to  supply  electricity  to  all  who 
apply  for  it,  for  whatever  use.  If  differentials  are  to  exist  at 
all,  they  should  be  upon  the  initiative  of  the  company  rather 
than  of  the  board.  In  view  of  the  changed  conditions  since  the 
complaints  were  filed  and  the  fact  that  any  further  consideration 
of  the  price  of  electricity  in  Stoughton  must  necessarily  involve 
the  prices  charged  by  the  Brockton  company  throughout  its  ter¬ 
ritory,  the  board  is  of  the  opinion  that  the  present  complaint 
relative  to  the  price  of  electricity  may  properly  be  dismissed.” 

The  New  Bedford  Gas  &  Edison  Light  Company  has  peti¬ 
tioned  the  commission  for  authority  to  issue  new  capital  stock 
to  the  amount  of  $432,000,  in  not  exceeding  2500  shares  at  $180 
each,  for  paying  indebtedness  incurred  in  permanent  additions 
and  extensions,  and  in  anticipation  of  other  permanent  addi¬ 
tions  to  be  made  in  the  immediate  future.  The  company  states 
that  it  has  charged  $556,917  to  construction  between  July  i, 
1903,  and  Jan.  i,  1910,  of  which  about  $160,000  was  expended  for 
electric  plant,  steam  equipment  and  distribution  apparatus.  It 
contemplates  the  expenditure  of  $137,300  in  1910,  covering 
looo-kw  turbine,  $27,500;  two  508-hp  boilers  and  superheaters, 
$15,843;  boiler  house,  piping,  etc.,  $38,700;  new  electric  work, 
$17,000;  street  mains,  $33,695;  gas  works,  $2,965;  and  artesian 
well,  $1,598. 

The  Northampton  Street  Railway  Company  has  sent  a  peti¬ 
tion  to  the  Massachusetts  Railroad  Commission  asking  the  ap¬ 
proval  of  the  board  upon  the  adoption  of  a  new  schedule  of 
fares  on  the  various  divisions  of  the  company’s  system.  In  the 
main  the  charges  proposed  reduce  the  number  of  low-rate  tick¬ 
ets  now  on  sale  for  a  given  sum,  and  establish  certain  new  fare 
limits  which  are  planned  to  increase  the  company’s  revenue. 

Hearings  were  resumed  last  week  by  the  Massachusetts  Rail¬ 
road  Commission  upon  the  petition  of  the  Boston  &  Western 
Electric  Railroad  Company  for  the  granting  of  a  certificate  of 
exigency  permitting  the  construction  of  a  high-speed  electric 
interurban  railroad  from  Waltham  to  Marlboro,  with  a  branch 
line  to  the  town  of  Maynard,  under  the  interurban  railroad 
law  of  1906.  For  the  company  Counsel  S.  L.  Powers  intro¬ 
duced  additional  testimony  on  behalf  of  the  project  from  the 
municipal  authorities  of  the  principal  communities  to  be  tra¬ 
versed.  During  the  hearing  it  was  stated  that  the  ultimate  ob¬ 
ject  of  the  company  is  to  construct  a  line  forming  part  of  a 
through  route  between  Boston  and  Worcester  via  the  Cambridge 
subway,  although  the  possibilities  of  making  fast  time  over  such 
a  road  appear  to  be  somewhat  vague,  .\mong  the  opponents 
was  Attorney  W.  H.  Coolidge,  of  the  Boston  &  Maine  Railroad, 
who  disclaimed  the  necessity  of  such  a  road  in  the  territory  at 
the  west  of  Boston.  The  hearing  was  postponed  to  enable  fur¬ 
ther  opposition  to  be  heard. 

The  Massachusetts  Gas  &  Electric  Light  Commission  has 
issued  an  order  approving  the  increase  of  the  capital  stock  of 
the  Springfield  Gas  Light  Company  by  $325,000  at  $200  per 
share  for  enlargement  of  the  physical  plant.  The  Springfield 
organization  is  one  of  the  Tenney  companies. 

The  Massachusetts  Highway  Commission  has  begun  public 
hearings  upon  the  question  of  telephone  rates  in  the  Boston  & 
Suburban  district  of  the  New  England  Telephone  &  Telegraph 
Company.  Prof.  Dugald  C.  Jackson,  consulting  engineer  to  the 
board,  appeared  at  the  hearing  and  outlined  the  methods  and 
scope  of  the  elaborate  report  on  rates  recently  submitted  to  the 
commission  by  the  firm  of  D.  C.  &  W.  B.  Jackson,  Boston  and 
Chicago.  He  stated  that  the  district  covers  436  square  miles 
and  includes  51  exchanges  and  about  113,000  telephones.  The 
radius  of  the  district  from  Boston  is  about  15  miles.  The  total 
plant  in  the  district  as  determined  by  appraisal  is  worth  about 
$16,000,000.  Professor  Jackson  said  that  the  value  of  this  plant 
has  increased  since  1908,  when  the  appraisal  was  completed,  and 


pointed  out  that  the  company  maintains  a  local  operator’s  posi¬ 
tion  at  the  switchboard  for  every  1200  persons  in  the  district. 
Diagrams  reproduced  from  the  report  were  then  shown  by 
lantern  slides,  and  the  point  emphasized  that  the  average  price 
per  message  in  the  district  is  about  3.5  cents.  About  two-thirds 
of  the  users  pay  more  than  the  average  price.  The  cost  to  the 
company  per  message  is  about  0.75  cent.  The  hearing  was 
continued. 


Massachusetts  Legislative  News. 

Hearings  were  concluded  last  week  by  the  committees  on 
railroads  and  street  railways,  sitting  together,  upon  the  bills 
providing  for  the  development  of  electric  railway  interests  in 
the  Berkshire  region  of  Massachusetts  by  the  New  York,  New 
Haven  &  Hartford  Railroad.  The  final  arguments  in  favor  of 
the  bills  were  presented  by  Bentley  W.  Warren,  of  Boston,  who 
reviewed  the  need  of  transportation  facilities  in  the  western 
part  of  the  State  and  emphasized  the  willingness  of  the  New 
Haven  interests  to  spend  $2,000,000  on  the  work  if  legislative 
authority  can  be  obtained.  Mr.  Warren  contended  that  the  Rail¬ 
road  Commission’s  idea  that  the  reasonableness  of  a  public  de¬ 
mand  is  to  be  judged  by  the  willingness  of  private  capital  to 
build  a  street  railway  is  fallacious.  In  several  cases  where  the 
board  has  authorized  the  construction  or  extension  of  lines, 
private  capital  has  not  been  forthcoming  to  do  the  work,  notably 
in  the  link  between  Huntington  and  Hinsdale,  which  is  the  only 
gap  in  a  through  trolley  route  between  Boston  ^and  North 
Adams.  Mr.  Warren  cited  a  letter  from  President  C.  S.  Mellen, 
of  the  New  Haven  system,  which  stated  that  the  company  ac¬ 
quired  trolley  lines  as  feeders  to  its  steam  service,  in  the  belief 
that  the  ultimate  development  of  suburban  traffic  is  by  street 
railways  working  in  harmony  with  the  steam  lines.  Particular 
attention  was  called  to  the  Berkshires  as  a  region  capable  of 
high  development  in  connection  with  summer  residential  pur¬ 
poses.  While  the  electric  lines  could  not  by  themselves  be 
made  to  pay,  the  traffic  brought  in  and  the  development  of  the 
territory  would  enhance  the  profits  of  the  steam  system.  The 
willingness  of  the  railroad  company  to  bind  itself  to  the  extent 
of  expending  $2,000,000  is  sufficient  evidence  that  the  control 
can  be  made  profitable  to  the  company. 

The  committee  on  street  railways  last  week  heard  the  op¬ 
ponents  of  the  so-called  Boston  Elevated  holding  bill,  which 
would  permit  that  company  to  acquire  control  through  security 
purchases  of  street  railways  throughout  eastern  Massachusetts. 
The  principal  arguments  against  the  measure  were  presented 
by  the  Public  Franchise  League  of  Boston,  and  it  was  con¬ 
tended  that  under  the  supervision  now  provided  the  necessary 
transportation,  power  and  traffic  arrangements  can  be  effected 
without  actual  purchase  of  securities.  The  possibility  of  all  the 
street  railways  in  the  State  being  controlled  by  a  single  company 
was  touched  upon.  Regarding  possible  abuses  in  the  form  of 
capitalizing  the  earning  power  of  franchises.  Attorney  Frederic 
E.  Snow,  for  the  Boston  Elevated  Railway  Company,  stated 
that  the  company  has  no  objection  to  the  incorporation  of  a 
clause  in  the  law  providing  that  the  combined  bond  is.sue  should 
not  in  any  case  exceed  the  combined  capital  of  the  companies. 
A  feature  of  the  hearing  was  the  presentation  of  a  request  by 
the  Massachusetts  Electric  Companies  through  Jts  counsel,  B. 
W.  Warren,  Boston,  that  the  scope  of  the  proposed  holding 
bill  be  broadened  so  as  to  give  the  Boston  &  Northern  and  Old 
Colony  interests  the  right  to  acquire  the  stocks  of  connecting 
street  railways.  Mr.  Warren  argued  in  favor  of  a  general  bill. 
In  support  of  this  position  it  is  claimed  that  the  difficulties  of 
the  Massachusetts  electric  situation  belong  to  the  past,  while 
the  Boston  Elevated  is  just  entering  upon  a  period  of  enormous 
property  expansion  involving  a  heavy  addition  to  its  fixed 
charges.  Over  $30,000,000  is  pledged  for  subway,  elevated  and 
tunnel  construction  in  greater  Boston  at  the  present  time.  It  is 
contended  in  some  quarters  that  this  increased  load  of  capital 
liability  is  likely  to  tax  the  earning  power  of  the  Boston  system 
for  some  time.  The  outcome  of  the  proposed  measure  it  ttie 
present  session  is  i-rccrt.n’n. 


Apebl  14,  1910. 
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Final  hearings  were  held  by  the  committee  on  metropolitan 
affairs  last  week  upon  the  petition  of  the  Boston  &  Eastern 
Electric  Railroad  Company  for  authority  to  build  a  tunnel  under 
Boston  Harbor.  For  the  Boston  &  Northern  Street  Railway 
Company,  in  opposition,  Mr.  B.  W.  Warren  contended  that  the 
Railroad  Commission  has  merely  intimated  the  necessity  of  the 
road;  that  the  conditions  which  led  to  this  opinion  had  long 
since  given  way  to  others  rendering  the  construction  of  the  line 
unnecessary;  and  that  the  public  necessity  of  the  project  is  still 
to  be  finally  determined  by  the  commission.  Mr.  Warren  stated 
that  if  the  Legislature  would  incorporate  in  the  tunnel  bill  a 
statement  that  the  granting  of  the  right  to  build  the  tunnel  shall 
not  be  taken  as  a  determination  that  public  necessity  requires 
the  building  of  the  road,  the  Boston  &  Northern  Company 
would  withdraw  its  opposition.  The  existing  facilities  have 
attained  a  development  which  enables  them  to  handle  the  traffic 
in  the  territory  better  than  before.  Col.  Melvin  O.  Adams, 
president  of  the  Boston,  Revere  Beach  &  Lynn  Railroad,  also 
opposed  the  bill.  A  feature  of  the  hearing  was  some  rather 
energetic  cross-questioning  of  counsel  for  the  Boston  &  Maine 
Railroad  by  the  committee  as  to  the  possibility  of  early  elec¬ 
trification  of  its  suburban  lines.  Counsel  W.  H.  Coolidge 
stated  that  according  to  President  Mellen,  of  the  New  Haven 
system,  the  Boston  &  Maine  would  probably  begin  its  electrifi¬ 
cation  within  two  years;  but  that  the  New  Haven  company  is 
greatly  handicapped  in  its  plans  for  betterments  of  this  charac¬ 
ter  by  the  carping  attacks  which  are  being  constantly  made 
upon  its  good  faith  by  certain  parties  in  Massachusetts.  It  was 
pointed  out  that  there  is  no  attack  on  the  New  Haven  interests 
in  New  York,  where  the  company  is  expending  millions;  nor  in 
Connecticut  The  closing  argument  was  made  for  the  Boston  & 
Eastern  project  by  Counsels  Baxter  and  Logan,  who  contended 
that  the  question  of  exigency  should  not  be  reopened;  that  the 
road  will  not  interfere  with  any  inter-terminal  tunnel  between 
the  north  and  south  of  Boston,  and  that  further  delay  will  put 
off  remedies  which  are  urgently  demanded  by  the  entire  North 
Shore  district.  In  taking  the  case  under  advisement  the  com¬ 
mittee  voted  not  to  consider  the  question  of  public  convenience 
or  exigency. 

Fynn  Alternating-Current  Commutator  Motors. 

Four  patents  issued  on  Jan.  ii  to  Mr.  Val.  A.  Fynn  relate 
to  alternatijig-current  motors  of  the  commutator  type.  In  a 
patent  for  which  the  application  was  filed  on  July  20,  1905,  de- 


Figs.  1  and  2 — Circuits  of  Repulsion  Motors. 

scriptions  are  given  of  means  for  controlling  the  torque-speed 
characteristics  of  a  repulsion  motor.  Fig.  i  shows  the  simplest 
arrangement  proposed,  the  ratio  of  the  stator  turns  in  line  with 
and  in  electrical  space  quadrature  with  the  rotor  brushes  being 
variable  at  will.  In  Fig.  2  is  shown  an  arrangement  by  which 
a  compensating  e.m.f.  may  be  introduced  into  the  rotor  circuit 
for  improving  the  power-factor,  or  which  allows  the  rotor  to  be 
short-circuited  along  two  axes  for  converting  the  machine  into  a 
single-phase  induction  motor. 

A  type  of  compensated  repulsion  motor,  the  patent  application 
for  which  was  filed  on  Oct.  5,  1906,  is  shown  in  Fig.  3.  The 
field  Magnetism  in  this  machine  is  produced  by  an  auxiliary 


series  coil  in  addition  to  the  armature,  which  acts  as  a  field  ooiL 
In  Fig.  4  is  shown  an  arrangement  involving  an  additional 
auxiliary  coil,  the  purpose  of  which  is  to  increase  the  maximum 


Figs.  3  and  A — Circuits  of  Compensated  Repulsion  Motors. 

torque  of  the  motor;  means  are  also  provided  for  varying  the 
current  and  torque  under  starting  conditions. 

Two  patents  were  issued  upon  applications  filed  on  Dec.  21, 


Fig.  5— Circuits  of  Single-Phase  Induction  Motor  of  Commutator 

Type. 

1906.  Fig.  5  indicates  a  scheme  proposed  in  one  of  these  pat¬ 
ents  for  improving  the  power-factor  of  a  single-phase  motor 
having  a  “shunt”  characteristic.  The  motor  is  provided  with  a 
“teaser”  winding  upon  which  are  impressed  two  e.m.fs.  differing 
in  time-phase  by  about  90  deg.;  one  of  these  e.m.fs.  is  derived 
from  the  mains  and  the  other  is  produced  in  a  stator  coil  in  line 
with  the  short-circuited  exciting  brushes.  The  flux  produced 


Fig.  6 — Circuits  of  Two-Phase  Commutator  Motor. 


by  the  teaser  coil  acts  to  vary  the  time-phase  of  the  resultant 
e.m.f.  in  the  exciting  circuit,  thereby  improving  the  power- 
factor  of  the  motor.  A  similar  arrangement  of  auxiliary  teaser 
windings  applied  to  a  two-phase  commutator  motor  is  shown  in 
Fig.  6,  where  the  field  windings  themselves  are  used  as  trans¬ 
former  windings  “from  which  to  derive  a  second  e.m.f.  for  each 
of  the  field  windings.”  The  inventor  states  that  he  adjusts  the 
compensation  of  the  motor  by  varying  the  relative  magnitude 
of  the  two  component  e.m.fs.  impressed  on  each  of  the  field 
windings,  and  varies  the  magnitude  of  each  of  the  motor  fields 
by  varying  in  the  same  proportion  both  of  the  component 
e.m.fs.  impressed  on  each  of  the  field  windings. 
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AMERICAN  ELECTRICAL  ENGINEERS.— IX. 
Frank  A.  Pattison. 

Frank  Ambler  Pattison  was  born  in  New  York  City  in  1866, 
and  joon  after  moved  to  Metucben,  N.  J.,  where  he  received 
his  early  education  in  a  private  school.  After  two  years  in 
the  Rutgers'  1  reparatory  School,  he  entered  the  classical  course 
of  Rutgers’  College,  from  which  he  was  graduated  in  1887 
with  the  degree  of  A.R.,  and  three  years  later  received  the 
degree  of  A.M.  from  his  alma  mater.  Having  become  interested 
in  electricity  through  observing  the  work  of  Thomas  A.  Edison 
at  Menlo  Park,  which  was  not  far  from  his  home,  Mr.  Pattison 
during  the  last  three  years  at  college  followed,  in  addition  to  the 
studies  leading  to  the  degree  of  A.M.,  an  engineering  course  in 
electricity  under  Prof.  F.  C.  van  Dyck. 

Upon  graduation  Mr.  Pattison  entered  the  employ  of  the 
Edison  Electric  Light  Company,  and  was  assigned  to  the  test¬ 
ing  of  underground  work  which  was  then  being  installed  in 
New  York  and  Boston.  Shortly  after  he  was  appointed  elec¬ 
trical  engineer  for  the  Edison  Electric  Illuminating  Company, 
of  New  Orleans,  and  w'hile  located  in  that  city  became  technical 
adviser  for  the  Southern  PTlectrical  Manufacturing  Company, 
makers  of  dynamos  and  motors.  After  a  residence  of  about  two 


Mp.  Frank  A.  Pattison. 


years,  he  left  New  Orleans  to  accept  the  position  of  electrical 
engineer  for  a  number  of  central  stations  in  Pennsylvania  con¬ 
trolled  by  one  management.  In  1890  he  joined  with  his  brother, 
Mr.  Charles  E.  Pattison,  to  establish  a  consulting  engineering 
practice  in  New  York  City,  w’hich  has  been  continued  without 
interruption  to  the  present  day.  Previous  to  the  establishment 
of  this  firm  there  was  only  one  engineer  in  New  York  City 
whose  practice  consisted  in  advising  and  consulting  with  owners 
and  architects  relative  to  the  application  of  electricity  to  build¬ 
ings.  As  the  art  broadened,  the  firm  extended  the  scope  of  its 
practice,  which  now  covers  every  part  of  the  electrical  and 
mechanical  equipment  of  buildings. 

Mr.  Pattison  has  pursued  a  life  of  study  and  experiment  ever 
since  his  graduation  from  college,  and  there  are  many  devices 
in  use  to-day  that  bear  the  marks  of  his  work.  In  addition  to 
his  practice  in  New  York  City  he  has  acted  as  consulting  engi¬ 
neer  for  many  important  buildings  throughout  the  United 
States,  as  well  as  for  a  number  of  electric  railways  and  central 
stations. 

Mr.  Pattison  is  a  member  of  the  .\merican  Institute  of  Elec¬ 


trical  Engineers,  American  Society  of  Mechanical  Engineers, 
American  Electrochemical  Society,  Illuminating  Engineering 
Society,  New  York  Electrical  Society,  American  Association 
for  the  Advancement  of  Science  and  the  National  Geographical 
Society. 


CURRENT  NEWS  AND  NOTES. 

Wages  of  English  Electrical  Workers. — A  recent  consular 
report  gives  the  following  schedule  of  prevailing  wages  paid 
to  English  electrical  workers:  Fillers  and  wiremen,  19  cents 
per  hour;  armature  winders,  18  cents  per  hour;  cable  joiners, 
19  cents  per  hour.  The  working  hours  per  week  are  54. 


Canadian  Metallurgical  Experiments.  —  The  Canadian 
Government  has  appropriated  $50,000  for  experiments  in  elec¬ 
tric  smelting  and  in  research  work  calculated  to  stimulate  the 
development  of  the  zinc  industry.  Dr.  Eugene  Haanel,  superin¬ 
tendent  of  mines  for  the  Government  of  Ottawa,  will  be  in 
charge  of  the  work. 


Baltimore  Lighting  Monopoly. — A  long  contest  over  the 
gas  question  for  Baltimore  has  been  ended  by  the  Governor  of 
Maryland  signing  bills  repealing  the  Consolidated  Gas,  Electric 
Light  &  Power  Company’s  monopoly  in  Baltimore.  It  is  not 
likely  that  any  new  gas  companies  will  be  started,  but  the  way 
has  been  opened  for  competition  in  electric  lighting. 


Operation  of  Storage  Battery  Cars. — It  has  been  reported 
that  the  Edison  storage-battery  car,  which  has  been  in  experi¬ 
mental  service  on  the  Twenty-eighth  Street  cross-town  line  in 
New  York  for  some  time,  has  been  operated  at  a  cost  of  0.43 
cent  per  mile  for  energy.  It  consumed  853  watt-hours  per  mile. 
As  a  result  of  the  tests  16  of  the  cars  will  be  placed  in  the 
cross-town  service. 


Personal  Telephones  for  Policemen  and  Firemen. — Ar¬ 
rangements  are  being  made  for  providing  each  policeman  and 
fireman  in  Pittsburgh  with  individual  portable  telephones. 
Each  man  will  be  equipped  with  a  transmitter  and  receiver 
which  may  be  connected  by  a  plug  to  an  underground  circuit 
connected  with  headquarters.  The  plugging-in  stations  will 
cover  the  entire  city. 


Profit  in  Three-Cent  Fare. — According  to  statements 
from  Cleveland  the  operation  of  the  local  traction  system  on 
a  3-cent  fare  basis  during  the  month  of  March  indicates  that 
profit  has  been  made  since  the  lifting  of  the  receivership.  The 
disbursements  are  estimated  at  $448,770,  against  earnings  of 
$496,734.09,  leaving  a  net  profit  of  $13,964.24  over  and  above 
operating  expenses  and  the  6  per  cent  return  allowed  the  stock¬ 
holders. 


Opening  of  First  Cable  Line  to  Liberia. — The  German 
South  African  Cable  Company  has  announced  the  successful 
laying  and  the  opening  for  public  business  of  its  cable  from 
Teneriffe,  Canary  Islands,  to  Monrovia,  Liberia.  It  will  be 
worked  in  connection  with  the  German  company’s  cable  laid 
last  year  from  Emden,  Germany,  to  Teneriffe.  The  route  to 
Monrovia  is  via  Azores,  Emden,  Teneriffe,  and  the  rate  is  $1.21 
a  word  from  New  York.  Eventually  the  cable  will  be  extended 
to  South  America. 


Electrical  Equipment  of  New  Chicago  City  Hall. — Chi¬ 
cago’s  new  city  hall,  now  nearing  completion,  adjoining  the 
Cook  County  Building,  with  which  it  forms  an  architectural 
unit,  will  be  one  of  the  finest  municipal  structures  in  the  world. 
Its  electrical  equipment  will  include  22,000  incandescent  lamps, 
1800  hp  in  motors,  900  telephone  outlets,  14  electric  elevators, 
a  complete  electric  vacuum  cleaning  system  with  25  outlets  on 
each  floor,  too  electric  clocks  and  18  private  branch  exchange 
telephone  switchboards. 
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Maine  Electric  Association. — The  next  quarterly  meeting 
of  the  Maine  Electric  Association  will  be  held  at  Waterville, 
Friday,  April  15.  In  the  morning  the  members  will  make  a 
trip  by  special  car  over  the  new  line  of  the  Augusta  &  Water¬ 
ville  Street  Railway,  stopping  in  Augusta  for  luncheon.  In 
the  evening  two  papers  will  be  presented,  as  follows:  “High 
Potential  Crossing  of  Telephone  Wires,”  by  Mr.  C.  D.  W.  Jar¬ 
vis,  engineer  for  the  New  England  Telephone  &  Telegraph  Com¬ 
pany;  “Static  Protective  Apparatus,”  by  Mr.  D.  G.  Fleming,  of 
the  Westinghouse  Electric  &  Manufacturing  Company. 


Telephone  and  Telegraph  Agreement. — Officials  of  the 
Western  Union  Telegraph  Company  and  of  the  American  Tele¬ 
phone  &  Telegraph  Company  held  a  conference  at  St.  Louis 
last  week  at  which  arrangements  were  made  for  concentrating 
the  offices  and  business  of  the  two  companies  in  the  Southwest. 
The  Bell  Telephone  Company  of  Missouri  was  the  particular 
company  with  which  the  present  agreement  was  made.  Under 
this  agreement  the  telephone  company  will  accept  telegraph 
messages  at  all  times  and  the  telegraph  company  will  deliver  a 
large  portion  of  its  messages  by  telephone. 

Electrical  Treatment  of  Cancer. — Dr.  Eugene  Doyen  has 
communicated  to  the  International  Congress  of  Physiotherapy, 
in  Paris,  a  report  on  his  treatment  of  cancer  by  means  of 
electrically  produced  heat.  Wonderful  results  are  claimed  for 
the  method  in  eliminating  the  need  of  the  knife  of  surgery  in 
all  lesions  which  are  accessible  to  an  electrical  current  artifi¬ 
cially  applied.  The  secret  of  the  discovery  is  that  the  can¬ 
cerous  cells  are  destroyed  by  a  temperature  of  from  50  to  55 
deg.  C.,  which  is  entirely  harmless  to  healthy  cells.  The 
healing  of  the  tissues  follows  immediately  upon  the  coagula¬ 
tion  of  all  the  cancerous  cells. 


British  Underground  Telegraph  Lines. — In  reply  to  a  pe¬ 
tition  to  extend  the  underground  telegraph  from  Glasgow  and 
Edinburgh  to  Dundee  and  towns  on  the  Scotch  northeast  coast, 
the  British  postmaster-general  said  that  to  extend  the  system  to 
Dundee  would  cost  $350,000,  and  from  Edinburgh  to  Aberdeen. 
$650,000.  He  stated  that  since  the  deputation  had  appeared  be¬ 
fore  his  predecessor,  $7,500,000  had  been  expended  on  under¬ 
ground  lines,  and  the  underground  system  between  Glasgow  and 
Edinburgh  completed.  The  net  saving  in  operating  expense  for 
an  Edinburgh-Aberdeen  line  would  be  about  $5,000  annually, 
which  would  be  a  small  offset  against  an  expenditure  of 
$650,000. 


University  of  Illinois  Engineering  Students. — The  Uni¬ 
versity  of  Illinois  now  has  1300  students  enrolled  in  the  College 
of  Engineering.  Of  this  number  approximately  160  will  grad¬ 
uate  in  June.  Among  the  men  who  will  receive  diplomas  are 
representatives  of  all  the  different  fields  of  engineering;  civil, 
electrical,  mechanical,  municipal  and  sanitary,  and  railway,  as 
well  as  graduates  in  architectural  engineering  and  architectural 
decoration.  Prof.  W.  F.  M.  Goss,  Dean  of  •the  College  of 
Engineering,  invites  applications  for  the  permanent  employment 
of  these  men,  as  well  as  for  summer  employment  of  under¬ 
graduates  of  the  lower  classes  from  the  middle  of  June  to  the 
middle  of  September.  To  this  end  Prof.  Goss  invites  employers 
to  correspond  with  his  office  at  Urbana,  Ill.,  as  a  clearing  house 
for  bringing  together  men  who  desire  help  and  students. 


Commercial  Aspects  of  Automatic  Telephony. — At  the 
April  meeting  of  the  American  Institute  of  Electrical  Engi¬ 
neers,  Armour  Institute  Branch,  held  in  Chapin  Hall,  Armour 
Institute,  April  7,  Mr.  Arthur  Bessey  Smith,  of  the  Automatic 
Electric  Company,  Chicago,  presented  a  paper  on  the  “Auto¬ 
matic  Telephone  from  the  Commercial  Standpoint.”  After 
outlining  the  past  of  telephone  history  and  the  present  develop¬ 
ments  of  manual  and  automatic  service,  Mr.  Smith  explained 
the  conditions  of  service  which  the  consumer  of  to-day  has  been 
taught  to  expect.  In  discussing  the  trend  of  engineering  ad¬ 
vance,  the  speaker  drew  attention  to  the  mistaken  attitude  on 
the  part  of  some  telephone  designers  who  have  assumed  that 


the  subscriber  is  unwilling  to  share  in  the  work  of  establishing 
his  connection  with  the  party  called.  To  the  contrary,  said  Mr. 
Smith,  the  subscriber  will  gladly  assist  in  any  operation  which 
will  expedite  his  service,  as  he  is  interested  chiefly  in  getting 
results.  Mr.  Smith  then  referred  to  the  rapidity,  accuracy  and 
uniformity  of  service  of  the  automatic  instrument,  and  dis¬ 
cussed  some  of  the  business  aspects  which  lead  to  the  installa¬ 
tion  of  automatic  apparatus. 


Opposition  to  St.  Lawrence  Dam. — In  discussing  a  bill 
in  the  Canadian  House  of  Commons  to  incorporate  the  St. 
Lawrence  Power  Transmission  Company  any  fear  that  the 
legislation  proposed  contemplated  the  damming  of  the  St. 
Lawrence  was  dispelled  by  Sir  Wilfrid  Laurier,  who  made  an 
emphatic  declaration,  first,  that  the  Government  had  no  interest 
in  the  bill,  and,  secondly,  that  they  would,  as  at  present  ad¬ 
vised,  be  strongly  opposed  to  any  scheme  which  would  have  the 
effect  of  impeding  the  flow  of  the  St.  Lawrence  or  of  destroy¬ 
ing  its  beauty.  Hon.  Mr.  Graham  declared  that  the  sole  object 
of  the  bill  was  to  allow  the  company  to  construct  a  transmission 
line  which  would  give  Brockville  and  that  district  cheap  energy, 
which  for  years  it  had  been  trying  to  get  in  vain.  The  chair¬ 
man  of  the  Hydroelectric  Commission  claimed  that  it  was  the 
intention  to  have  transmission  lines  erected  through  Brockville 
district.  The  Niagara  line  will  be  continued  east,  possibly  as 
far  as  Brockville,  or  even  Prescott  or  Cornwall,  to  supply 
energy  probably  to  Port  Hope  or  Cobourg,  the  supply  to  be 
augmented  at  Trent  River  if  the  power  was  not  absorbed  by 
private  companies  in  the  meantime. 

Mexican  Water-Power  Situation. — President  Diaz  makes 
the  following  reference  to  the  development  of  the  water  supply 
and  power  resources  of  the  country  in  a  message  to  Congress ; 
“The  utilization  of  water,  subject  to  Federal  jurisdiction,  con¬ 
tinues  to  receive  the  most  careful  attention  both  from  the 
Government  and  from  men  of  enterprise,  owdng  to  the  mani¬ 
fold  and  important  purposes  which  it  can  be  made  to  serve. 
It  was  therefore  necessary  to  secure  a  definite  legislative  basis 
for  all  irrigation  and  motive-power  enterprises,  and  which 
also  would  render  feasible  plans  of  colonization  in  our  country. 
With  these  objects  in  view,  the  draft  of  an  organic  law  was 
presented  to  Congress  on  Dec.  4,  1909,  interpretating  the  section 
of  the  constitution  which  empowers  Congress  to  determine 
which  are  the  waters  that  are  subject  to  Federal  jurisdiction 
and  to  frame  laws  for  their  utilization.  In  the  meantime  aj)- 
plications  for  concessions  have  increased  to  such  an  extent  that 
during  the  last  six  months  they  numbered  109.  Of  this  number 
1 1  applications  have  been  favorably  passed  upon  up  to  this 
time,  and  15  title  deeds  were  made  out,  the  quantity  of  water 
thus  applied  for  exceeding  600,000  liters  per  second.” 


Swedish  Floating  Electric  Welder. — There  has  recently 
been  placed  in  service  at  Gothenburg,  Sweden,  an  electric  welding 
equipment  installed  on  an  old  barge  that  can  be  towed  alongside 
any  steamer  needing  repairs.  The  outfit  includes  a  small 
marine  boiler,  with  a  De  Laval  turbine,  working  two  direct- 
current  generators.  Duplicate  cables  can  reach  on  board  the 
steamer  and  to  the  inside  of  the  boilers,  if  necessary,  and  makes 
it  practicable  to  do  repairs  in  two  places  at  once.  One  end  of 
the  barge  has  a  workshop,  with  anvil  and  vice  benches  and  a 
full  equipment  for  small  repairs.  The  anvil  block  is  a  steel  slab 
10.5  in.  wide  by  2.5  in.  deep,  supported  on  two  wooden  trestles, 
and  the  negative  from  the  generator  is  clamped  to  it.  the  posi¬ 
tive  being  the  holder,  with  insulated  handle,  held  in  the  opera¬ 
tor’s  left  hand.  The  current  passes  through  the  jaws  holding 
the  specially  prepared  rod,  3/16  in.  in  diameter,  used  for 
welding.  The  pieces  to  be  welded,  with  chamfered  edges,  are 
secured  in  position  on  the  anvil  block,  the  rod  is  touched  to  the 
point  to  be  welded  and  slightly  withdrawn,  and  the  electric  arc 
thus  formed  quickly  melts  the  end  of  the  rod,  causing  a  drop 
from  it  to  adhere  to  the  work.  This  is  hammered  and  the 
process  repeated.  A  great  variety  of  work  can  be  done,  and 
in  butt  welding  a  rate  for  ^-in.  plates  is  about  10  ft.  an  hour. 
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Electric  Steel  Furnace  in  Mexico. — The  hrst  of  several 
electric  steel  furnaces  has  been  installed  in  the  Delicias  rolling 
mills  in  the  city  of  Mexico,  owned  by  Richard  Honey. 


Electric  Meter  Tests. — Of  electric  meters  tested  by  the 
New  York  City  Public  Service  Commission  during  the  month 
of  March,  92.4  fell  within  the  limits  of  error,  5.8  were  slow  and 
only  1.8  per  cent  were  fast. 


Mississippi  Electric  Association. — The  second  annual  con¬ 
vention  of  the  Mississippi  Electric  Association  will  be  held  at 
Greenville,  Miss.,  June  15  and  16.  The  program  of  the  meet¬ 
ing  will  be  announced  later.  Mr.  J.  A.  Abbott  is  secretary. 


St.  Louis  Section,  N.  E.  L.  A. — The  recently  organized 
company  section  of  the  National  Electric  Light  Association  in 
St.  Louis  recruited  from  the  officers  and  employees  of  the 
Union  Electric  Light  &  Power  Company,  is  growing  rapidly 
and  had  196  members  at  the  last  account.  The  next  meeting 
of  the  section  will  probably  be  held  on  April  20. 


Sons  of  Jove  and  Supply  Dealers. — The  National  Elec¬ 
trical  Supply  Dealers’  Association  and  the  kindred  organiza¬ 
tion,  the  Rejuvenated  Sons  of  Jove,  held  their  annual  con¬ 
vention  simultaneously  at  the  Hotel  Jefferson,  Richmond,  Va., 
on  April  5,  6  and  7.  About  600  were  in  attendance.  The  ranks 
of  the  Jovians  were  increased  by  t'.:2  initiation  of  43  members. 


“Tungsten”  as  She  Is  Spelled. — The  word  “tungsten” 
would  seem  to  present  no  great  difficulty  even  to  those  whose 
attainments  in  orthography  are  limited.  Nevertheless,  it  is 
often  a  stumbling  block,  as  is  shown  by  the  following  list  of 
variations  collected  from  applications  for  lamp  renewals  in 
Chicago:  Tungstein,  tonsil,  hunstein,  thompson,  condensing, 
thugston,  tonsin,  tunzton,  fungston. 


Grounding  of  Secondaries. — Since  October,  1909,  the 
grounding  of  secondaries  has  been  undertaken  on  one  or  more 
feeders  in  17  towns  and  cities  in  the  Rocky  Mountain  field,  and 
no  reports  of  unusual  trouble  have  yet  been  received.  A  few 
of  the  companies  are  holding  back  the  grounding  of  all  feeders 
until  the  coming  season  of  electrical  storms  in  order  to  get 
some  demonstration  of  the  comparative  injury  to  grounded  and 
ungrounded  circuits. 


Electrical  Curfew. — The  city  of  Durban,  South  Africa,  has 
made  an  arrangement  with  the  local  central  station  whereby, 
it  is  stated,  at  exactly  8  o’clock  every  evening  current  is  shut 
off  for  an  instant,  thus  enabling  watches  and  clocks  to  be  set 
to  the  correct  time.  In  fact,  a  momentary  flicker  is  probably 
merely  produced,  as  this  would  answer  the  desired  purpose. 
The  general  adoption  of  this  practice  by  central  stations  would, 
without  doubt,  be  received  with  favor  by  the  public. 


Public  Utilities  in  Chicago  Association  of  Commerce. — 
At  a  recent  meeting  of  the  Chicago  Association  of  Commerce, 
Mr.  Angus  S.  Hibbard,  vice-president  of  the  Chicago  Telephone 
Company,  chairman  of  the  subdivision  comprising  city  transpor¬ 
tation  and  public  utilities,  made  the  statement  that  every  con¬ 
cern  in  Chicago  is  eligible  for  his  subdivision  is  a  member 
of  it.  Mr.  Hibbard  continued :  “There  are  only  a  few  of  us, 
but  such  as  we  are,  we  are  here.  We  are  the  traction  com¬ 
panies.  the  gas  and  lighting  companies,  telephone  companies  and 
elevated  railroads.  You  love  us  all,  I  know.  The  children 
cry  for  us.” 

Convention  of  the  Iowa  Electrical  Association. — The 
Iowa  Electrical  Association  will  hold  its  tenth  annual  convention 
in  the  Auditorium,  Sioux  City,  on  April  20  and  21.  The  papers 
to  be  presented  are  “Producer  Gas  Plants,”  by  Mr.  W.  H. 
Spiller :  “Accounting,”  by  Mr.  A.  W.  Zahm ;  “Regulation  and 


Illumination,”  by  Prof,  L.  B.  Spinney;  “Meters,”  by  Mr,  Adrian 
Tobias;  “Central  Station  Steam  Heating,”  by  Mr.  L.  R,  Craw¬ 
ford;  “Methods  of  Increasing  the  Day  Load  of  Central  Sta¬ 
tions,”  by  Mr,  H.  G.  Glass;  “Public  Service  Commissions,”  by 
Hon.  J.  V.  Sammis,  and  “Rates,”  by  Mr.  J.  R,  Cravath. 


Trouble  with  a  Gasoline  Fire  Pump. — The  simplicity  and 
convenience  of  electric  pumping  for  general  and  fire-protection 
purposes  are  unmistakably  pointed  out  in  a  report  made  by  the 
insurance  authorities  on  a  recent  fire  in  a  small  town  which 
was  equipped  with  alleged  protection  in  the  shape  of  a  gasoline 
pumping  engine.  After  the  fire  had  broken  out,  it  was  found 
that  only  two  members  of  the  volunteer  department  knew  how 
to  run  the  engine,  and  they  were  both  in  the  country.  In  con¬ 
sequence  the  building  on  fire  burned  down,  and  the  firemen 
tinkered  with  the  engine  all  afternoon  before  they  found  out 
how  to  handle  it. 


Operation  of  Trackless  Trolley  Cars. — Information  is 
now  available  as  to  the  cost  of  operating  Stoll  trackless  trolley 
cars  in  Austria.  In  Vienna  each  car  covers  a  distance  of  about 
75  miles  daily,  and  the  total  cost  for  this  distance  is  calculated  at 
from  7  to  9  cents  per  mile.  The  items  of  the  total  cost  are :  En¬ 
ergy  at  I  cent  per  kw-hour,  from  40  to  60  cents;  tires  from  $1.50 
to  $2;  wages  from  $1.60  to  $1.80;  garage  management,  repairs 
and  renewals,  from  $1.70  to  $2.40.  In  this  system  the  energy  is 
taken  from  the  overhead  wires  by  flexible  cables  connected 
to  wheels  which  run  on  the  conductors,  and  are  maintained 
in  position  by  a  weighted  pendulum,  one  pair  of  wheels  being 
provided  for  the  positive  wire  and  another  pair  for  the  negative. 
The  cables  which  convey  the  energy  to  the  vehicle  are  so  ar¬ 
ranged  that  they  are  automatically  lengthened  or  shortened  as 
required,  thus  enabling  the  car  to  travel  on  any  part  of  the 
road.  The  electrical  equipment  of  the  car  consists  of  two  20-hp 
motors,  the  armatures  of  which  are  mounted  on  the  wheel- 
axles  without  gearing.  Three  cars,  each  with  21  seats,  carried 
132,000  passengers  in  four  months  over  a  route  2.3  miles  long. 
The  system  is  also  in  actual  operation  at  Gmiind,  Lower 
Austria,  and  is  now  being  installed  at  Pressburg,  Hungary. 
The  last  line  will  be  3.6  miles  long,  and  four  overhead  con¬ 
ductors,  six  passenger  cars,  and  a  freight  car  wagon  will  be 
provided  at  a  total  cost  of  about  $60,000. 


Central-Station  Exhibit  at  St.  Louis  Electric  Show.— As 
previously  announced,  an  electric  show  open  to  the  public  will 
follow  the  electrical  exhibition  held  in  connection  with  the 
forthcoming  St.  Louis  convention  of  the  National  Electric 
Light  Association.  The  St.  Louis  Electric  Show  will  be  given 
at  the  Coliseum  on  May  28  to  June  2,  inclusive.  It  is  to  be  held 
under  the  auspices  of  the  St.  Louis  League  of  Electrical  Inter¬ 
ests,  Mr.  H.  Spoehrer,  of  the  Union  Electric  Light  &  Power 
Company,  being  secretary  of  the  committee  in  charge.  The 
league  will  supervise  the  financial  operations  of  the  show,  but 
will  not  make  money  out  of  it,  as  the  show  is  to  be  co-operative. 
Immediately  after  the  adjournment  of  the  convention, .  the 
necessary  rearrangement  of  exhibits  will  be  made.  The  Union 
Electric  Light  &  Power  Company  will  have  an  elaborate  and 
handsome  exhibit  on  what  is  ordinarily  the  stage  of  the  Coli¬ 
seum,  which  will  be  used  during  the  convention  as  the  main 
meeting  room.  Here  an  “electric  villa”  will  be  built.  This 
will  consist  of  a  two-story  house  with  “grounds”  in  front  of  it 
on  which  will  be  placed  an  electric  fountain,  a  garage  and  an 
electrical  workshop.  In  the  house  there  will  be  a  living-room, 
a  dining-room,  bedroom,  sewing-room,  kitchen  and  laundry, 
and  all  the  more  modern  electrical  conveniences  for  the  home 
will  be  displayed.  In  the  garage  will  be  an  exhibit  of  electric 
automobiles,  illustrating  methods  of  charging,  while  the  work¬ 
shop  will  have  an  industrial  exhibit  showing  electrically  driven 
machine  tools  and  other  motor  applications.  The  electric  foun¬ 
tain  in  the  center  of  the  space  in  front  of  the  house  will  add  a 
spectacular  effect.  The  architecture  of  the  proposed  house  is 
pleasing  and  rather  elaborate,  and  the  whole  exhibit  should 
prove  popular  and  instructive. 
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HYDROELECTRIC  INSTALLATION  AT  STRANG- 
FJORD,  NORWAY. 

An  interesting  hydroelectric  equipment  has  been  installed  by 
the  British  Aluminum  Company  about  80  miles  north  of 
Bergen,  Norway,  at  the  head  of  Strangfjord,  where 
water  storage  is  obtained  in  a  chain  of  six  lakes.  The  main 
reservoir  stands  about  300  ft.  above  sea  level,  and  consists  of 
two  lakes,  the  upper  one  of  which  is  about  16  ft.  higher  than  the 
other.  At  the  outlet  of  the  lower  lake  a  masonry  dam  has  been 
constructed,  having  a  length  on  the  top  of  321  ft,  which  raises 
the  level  of  the  two  lakes  to  330  ft.  above  sea  level.  In  order 
to  get  a  still  greater  storage  capacity  use  is  made  of  a  tunnel 
tapping  the  upper  lake  at  about  the  low-water  level  of  the 
lower  one.  The  other  four  lakes  are  high  up  in  the  mountains, 
some  distance  from  the  generating  station,  and  are  used  only 
as  feeders  to  the  main  reservoir  to  fill  it  up  when  the  water  in 
it  becomes  low. 

The  rainfall  in  the  part  of  Norway  in  which  the  plant  is  located 
is  very  high,  but  owing  to  the  rocky  nature  of  the  ground  the 
water  runs  off  very  quickly,  so  that  it  is  necessary  to  provide 
considerable  storage  of  water  for  use  during  the  dry  periods, 
hence  the  use  of  the  six  lakes. 

The  dams  for  these  lakes,  on  account  of  the  cost  and  diffi¬ 
culty  of  transporting  cement,  were  built  of  the  materials  at 
hand.  Each  consists  of  two  dry-stone  walls  about  10  ft.  apart, 
the  space  being  filled  with  stamped  peat.  The  chief  difficulty 
experienced  with  these  dams  was  in  making  a  tight  joint  be¬ 
tween  the  peat  and  the  rock  foundation. 

The  quantity  of  water  delivered  to  the  turbine  is  regulated 
at  the  dam  by  sluices,  which  are  raised  by  hand.  The  water 
is  carried  about  1640  ft.  through  a  wooden  conduit,  having  a 
cross-section  of  7.5  ft.  x  5  ft.,  and  a  slope  of  about  i  in  2000; 
then  through  a  tunnel  656  ft.  in  length  to  the  penstock,  whence 
it  is  led  down  to  the  power  house  through  four  riveted  steel 
pipes,  each  1230  ft.  in  length,  with  an  average  diameter  of  36 
in.  The  effective  head  at  the  power  house  at  full  load  is 
about  290  ft. 

The  power  is  generated  by  a  single  Francis  water  turbine 
rated  at  3000  hp,  running  at  300  r.p.m.,  and  directly  coupled  to 


suits  observed  upon  a  certain  occasion  when  the  electrical  cir¬ 
cuit  was  broken  may  be  cited.  When  a  load  of  1950  hp  was 
suddenly  removed  the  speed  of  the  turbine  increased  from  282 
r.p.m.  to  296  r.p.m.,  the  increase  being  less  than  5  per  cent  with 
an  instantaneous  change  in  load  equivalent  to  65  per  cent  of 
the  normal  output  rating.  Under  these  conditions,  the  rise  of 
pressure  in  the  pipe  was  less  than  5  per  cent. 

There  are  28  movable  guide  vanes  on  the  turbine.  They  are 


Fig.  2 — Turbine  and  Oli-Preeaure  Governor. 

opened  and  closed  by  means  of  a  steel  ring  which  carries  a 
number  of  sliding  blocks  of  bronze  into  which  the  crankpins 
of  the  guide  blades  are  fitted.  This  ring  is  worked  by  the  gov¬ 
ernor  through  a  pair  of  levers  on  opposite  sides  of  the  turbine. 
The  runner  has  27  vanes ;  it  is  designed  so  that  with  normal 
load  there  shall  be  no  end  thrust,  but,  in  order  to  take  up  the 
thrust  at  other  loads,  a  special  bearing  is  provided.  This  con¬ 
sists  of  a  steel  disk  running  in  water  between  plates  of  lignum 
vitae.  This  bearing  gave  better  results  than  a  water-cooled  oil 
lubricated  bearing  constructed  with  white  metal  and  steel.  No 
exact  test  was  made  of  the  efficiency  of  this  turbine,  but  tests 
carried  out  on  a  similar  wheel  at  Sundshagsfors,  Sweden. 


Fig.  1 — View  of  Power  Station  and  Pipe  Line. 

a  pair  of  Dick-Kerr  direct-current  generators,  operated  in 
parallel  and  designed  to  give  about  8000  amp  at  275  volts.  The 
regulation  of  the  turbine  is  effected  by  an  oil-pressure  governor 
connected  with  a  by-pass,  which  opens  when  the  turbine  is 
shut  down  suddenly,  and  thus  prevents  dangerous  shocks  or 
pressure  in  the  pipe  line.  The  by-pass  closes  automatically  at 
a  rate  which  can  be  regulated  by  means  of  a  small  needle  valve. 

As  showing  the  effectiveness  of  the  governor  mechanism  re- 


Flgs.  3  and  A — Views  of  Turbine  Showing  Regulating  Valve  and 
Movable  Guide  Vanes. 


showed  an  efficiency  reaching  85  per  cent  at  85  per  cent  of  full 
load.  The  construction  of  the  dams,  conduits,  tunnels,  etc., 
was  carried  out  by  small  contract  gangs  under  the  supervision 
of  the  company’s  engineers,  while  the  whole  design  is  due  to 
Mr.  W.  Murray  Morrison,  of  London. 

The  turbine  and  governors  were  built  at  the  Kristinehamn, 
Sweden,  works  of  Jens,  Orten-Boving  &  Company. 
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ELECTRICAL  OPERATION  OF  EIGHT-TRACK 
LIFT  BRIDGE. 

An  eight-track  motor-operated  rolling  lift  bridge,  which  is 
unusual  in  its  arrangement  and  size,  as  well  as  in  the 
completeness  of  its  electrical  details,  is  nearing  comple¬ 
tion  over  the  Chicago  Drainage  Canal  at  Thirty-first  Street  and 
Campbell  Avenue,  Chicago.  The  structure  in  reality  com¬ 
prises  a  group  of  four  double-tracked  single-leaf  rolling-lift 
bridges,  alternate  spans  being  placed  on  the  same  pier.  The 
bridge  as  first  constructed  in  1901  consisted  of  fixed  approach 
spans  with  an  arch  channel  span  of  the  double-leaf  rolling-lift 
type.  Later,  when  it  was  determined  to  open  the  canal  to 
navigation,  the  former  plan  for  four  double-leaf  arch  spans 
was  abandoned  in  favor  of  four  single-leaf  bridges  lifting  in 


Fig.  1— Side  View  of  Bridge. 


alternate  directions  and  bridging  from  pier  to  pier.  By  the 
use  of  this  alternate  interleaving  of  the  spans,  a  minimum  dis¬ 
tance  is  required  between  pairs  of  tracks,  the  outboard  rack- 
and-pinion  operating  structure  for  each  bridge  being  so  placed 
at  the  ends  of  the  adjacent  bridges  as  to  require  no  additional 
space  between  the  tracks.  The  bridge  spans  are  accordingly 
erected  with  a  clearance  of  about  5  in.,  in  spite  of  their  150-ft. 
swings,  and  as  a  result  of  skilful  engineering  design  occupy 
the  piers  formerly  provided  for  the  first  type  of  bridge. 

The  longer  truss  of  each  span  is  154-ft.  between  bearings, 
the  individual  bridges  being  29  ft.  wide  from  center  to  center 
of  trusses,  and  clearing  the  water  level  by  16  ft.  The  bridge-^ 
cross  the  channel  on  a  skew,  making  an  angle  of  about  68  deg. 
The  clear  width  of  the  channel  for  navigation,  provided  be¬ 
tween  piers,  is  120  ft.  The  canal  banks  have  been  widened 
near  the  bridge  by  a  distance  about  equal  to  the  width  of  the 
concrete  and  stone  piers,  giving  a  clear  waterway  of  nearly 
300  ft.  beneath  the  bridge.  The  total  rolling  load  of  the  I54-It- 
trusses  is  852  tons,  which  is  carried  on  segmental  girders  of 
28-ft.  radius,  rolling  on  a  toothed  track  2  ft.  wide.  This  total 
rolling  load  of  1700  tons  for  the  entire  bridge,  including  the 
52-ton  segmental  girders  and  363  tons  of  structural  steel  in 
each  truss,  is  counterbalanced  by  approximately  1000  tons  of 
concrete  poured  as  a  monolith  filling  the  riveted  plate-metal  box 
and  wings,  which  show  prominently  in  the  accompanying  illus¬ 
trations.  Niches  are  left  in  these  counterweights  for  adding  pig 
iron  to  make  the  final  adjustment.  The  highest  point  of  the 
counterweights  and  top  girders  is  79  ft.  above  the  water  level. 
When  raised  each  bridge  will  extend  into  the  air  197  ft. 

The  four  leaves  are  controlled  from  two  operators’  houses, 
the  south  operator  manipulating  the  movement  of  the  two 
bridges  lifted  on  the  south  pier,  and  the  other  operator  con¬ 
trolling  the  alternate  north  span.  The  driving  machinery  for 
each  bridge,  which  comprises  two  50-hp,  500-volt,  direct-current 
motors  connected  through  reduction  gearing  to  the  main  pinion 
shaft,  is  mounted  on  the  platform  level  just  above  the  operator’s 
cabin.  At  the  center  of  the  rocker  arcs  are  the  main  pinions 
which  engage  the  main  racks,  one  on  each  side,  rolling  back 
over  them  in  a  horizontal  direction,  while  the  points  of  bearing 
contact  of  the  rockers  follow  beneath,  thus  raising  the  bridge. 
Eacft  ru^qr  is  provided  with  a  shunt  solenoid-released  brake 
which  ortSiiitirily  is  automatically  applied  when  the  energy 
supply  to  the  motors  is  interrupted.  On  the  main  pinion  shaft 


there  is  also  an  auxiliary  brake  which  is  released  by  a  small 
motor,  operating  through  gears.  By  means  of  this  brake,  in¬ 
tended  for  emergency  use  and  as  an  auxiliary  to  the  solenoid- 
released  brakes  on  the  motor  shafts,  braking  action  can  in¬ 
stantly  be  applied  at  the  will  of  the  operator,  or  automatically 
when  the  energy  supply  to  the  motor  is  cut  off.  At  the  ex¬ 
tremity  of  each  bridge  span,  a  main  latch  is  provided,  operated 
by  a  3-hp  motor  working  through  gearing  and  a  crank-arm. 
Supply  of  energy  to  the  latch  motor  is  automatically  interrupted 
and  the  series  solenoid  brake  consequently  applied,  when  the 
latch  reaches  the  end  of  its  travel. 

An  ingenious  and  complete  system  of  electric  interlocking 
prevents  the  operator  from  raising  the  bridge  without  full 
authority  from  the  signal  tower  controlling  this  section  of 
track,  besides  making  it  impossible  for  him  to  injure  the  bridge 
mechanism  by  any  improper  sequence  of  operations,  due  to 
oversight  or  carelessness.  Thus,  the  bridge  latch  cannot  be 
withdrawn  until  the  corresponding  signals  have  been  set  by 
the  tower  man,  auxiliary  windings  applied  to  the  contractor 
mechanism  rendering  it  impossible  for  the  bridge  operator  to 
get  energy  for  this  purpose  until  authorized.  In  the  same  way 
the  bridge  itself  cannot  be  raised  until  the  latch  has  been  com¬ 
pletely  drawn,  since  otherwise  the  main  contactors  cannot  be 
closed  until  the  preceding  motions  have  been  performed.  The 
motors  are  operated  from  drum-type  controllers,  through  mill- 
type  contactors  mounted  on  the  switchboard  in  the  operator’s 
cabin.  In  front  of  the  operator  is  an  electric-lamp  indicator, 
which  shows  by  lighting  successive  lamps,  the  movement  of  the 
bridge,  reporting  when  the  latter  has  reached  its  extreme  posi¬ 
tion.  At  this  juncture  the  operator  is  expected  to  shut  off  the 
supply  of  energy  to  the  main  motors,  but  in  case  of  his  failure 
to  do  so,  auxiliary  contacts  opened  by  the  bridge’s  motion 
interrupt  the  circuits  of  the  closing  coils  for  the  main  circuit- 
breakers,  at  the  same  time  automatically  applying  the  solenoid 
brakes.  The  bridge  will  be  slightly  undercounterbalanced,  so 
that  in  lowering  it,  after  the  motors  have  imparted  full  speed 
to  the  structure,  they  can  be  shut  off,  the  shunt  solenoid  brakes 
iieing  meanwhile  energized  and  held  off  by  a  foot-switch,  allow¬ 
ing  the  bridge  to  drift  freely.  It  is  impossible  to  throw  out 


Fig.  2 — End  View  of  Bridge. 


the  bridge  latch  while  the  bridge  is  in  the  air,  or  indeed  until 
it  has  become  firmly  seated  in  place  on  its  pier.  This  act  of 
seating  depresses  a  contact  on  the  distant  pier,  which  secures 
operating  energy  for  the  latch  motor.  After  the  latch  has  beiri 
thrown,  it  is  itself  locked  by  a  traversing  pin  which  returns  the 
signal  to  the  tower  man  that  the  bridge  is  ready  for  traffic. 

It  was  before  explained  that  the  bridge  operator  cannot  get 
energy  to  operate  the  spans  until  he  has  the  authority  of  the 
tower  signalman.  However,  for  use  in  case  of  emergency, 
such  as  if  the  bridge  were  endangered  by  a  large  vessel  about 
to  ram  it — a  situation  which  probably  could  not  be  explained 
to  the  tower  man  in  time  to  be  of  service — the  operator’s  board' 
is  provided  with  a  special  glass-enclosed  switch,  by  smashing 
the  covering  of  which,  the  operator  can  complete  auxiliary  cir 
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cuits  which  secure  him  the  electrical  energy  to  work  the  bridge. 

Electrical  connection  between  each  moving  bridge  leaf  and 
the  stationary  members,  for  the  various  motor  and  signaling 
circuits,  is  made  by  cabling  all  wires  inside  a  4-in.  wire-wound 
rubber  hose,  32-ft.  long,  looped  so  as  to  hang  clear  of  all  ob¬ 
structions  in  any  position  of  the  leaf.  Each  end  of  the  cable¬ 
carrying  hose  enters  a  special  metal  bell,  emerging  in  junction 
boxes,  from  which  the  circuits  are  carried  to  their  respective 
destinations.  All  wiring  about  the  bridge  is  in  conduit.  The 
various  electrical  circuits  of  the  structure— exclusive,  of  course, 
of  copper  in  the  appliances,  solenoids,  motors,  etc.,  themselves 
— comprise  40,000  ft.  of  No.  14  wire,  4600  ft.  of  No.  10,  5000  ft. 
of  No.  2,  140  ft.  of  No.  20,  600  ft.  of  300,000-cir.  mil  cable, 
1125  ft.  of  3SO,ooo-circ.  mil  cable  and  5000  ft.  of  No.  14  stranded 
conductor  for  use  in  the  flexible  connecting  cables.  There  are 
three  submarine  cables  connecting  the  opposite  piers  of  the 
bridge,  two  of  350,000  circ.  mil  cross-section  conveying  the 
main  supply  circuits,  and  a  multiple  conductor  signal  cable  con¬ 
taining  the  various  auxiliary  circuits  and  providing  telephone 
communication  between  the  operating  houses. 

The  500-volt  direct-current  supply  for  the  bridge  motors 
and  signal  circuits  is  brought  400  ft.  underground  from  a 
motor-generator  set  in  the  Sanitary  District’s  Western  Avenue 
substation,  which  is  the  city  terminus  and  transforming  sta¬ 
tion  of  the  40,000-volt  transmission  line  from  the  hydroelectric 
generating  plant  at  Lockport. 

The  above-described  eight-track  rolling-lift  bridge,  which 
conveys  four  tracks  of  the  P.  C.  C.  &  St.  L.  R.  R.,  two  tracks 
of  the  Chicago  Terminal  Transfer  and  two  of  the  Chicago 
Junction  Railway,  was  designed  by  the  engineers  of  the  bridge 
department  of  the  Sanitary  District  of  Chicago,  Mr.  C.  R. 
Dart  being  bridge  engineer  and  Mr.  S.  T.  Smetters  assistant 
engineer,  with  Mr.  F.  R.  Williamson  in  charge  of  construction. 
The  bridge  mechanism  was  designed  by  the  Scherzer  Rolling- 
Lift  Bridge  Company,  Chicago.  Details  of  the  electrical  opera¬ 
tion  and  special  control  appliances  were  supplied  and  the 
equipment  installed  by  Geo.  P.  Nichols  &  Brother,  Chicago. 


A  VISUAL  ACUITY  TEST  OBJECT. 

Description  of  a  Composite  Object  Composed  of 
Superposed  Gratings. 

By  Herbert  E.  Ives. 

ISUAL  acuity,  as  a  measure  of  illumination,  has  been 
investigated  and  employed  by  Mace  and  Lepinay,  Koe¬ 
nig,  Weber,  and  others.  They  have  shown  that  the 
ability  to  distinguish  fine  detail  is  a  measure,  more  or  less 
rough,  of  brightness.  The  principle  of  photometry  by  visual 
acuity  has  been  employed  to  some  extent  in  certain  forms  of 
instruments,  such  as  illuminometers  for  measuring  street  light¬ 
ing,  and  in  cases  where  marked  differences  of  color  make  the 
more  exact  methods  of  photometry  difficult. 

Aside  from  the  inherent  uncertainties  of  the  method,  which 
it  is  not  the  purpose  here  to  discuss,  a  serious  difficulty  in  the 
application  has  always  been  the  lack  of  satisfactory  test  ob¬ 
jects.  As  such  have  been  used  types  of  various  sizes,  con¬ 
verging  lines,  sets  of  concentric  circles  of  various  diameters, 
or  patterns  consisting  of  combinations  or  modifications  of 
these.  None  of  these  test  objects  are  entirely  satisfactory. 

In  general,  visual  acuity  test  objects  fall  into  two  classes. 
In  one  type  details  of  different  size  are  permanently  drawn 
upon  the  test  plane,  and  the  illumination  is  varied  until  a 
certain  fineness  of  detail  is  distinguished.  In  the  second  type 
the  illumination  is  taken  as  it  occurs,  and  the  detail  of  the  test 
object  is  either  varied  in  size,  or  is  drawn  of  continuously 
variable  size,  and  observation  is  made  of  the  dimensions  of  the 
detail  which  is  just  distinguishable. 

As  objects  of  the  first  class  may  be  cited  type,  parallel  lines, 
or  patterns  of  concentric  circles,  which  in  their  nature  cannot 
be  made  of  continuously  variable  size  within  practicable  limits 
of  apparatus  size.  Of  these,  type  of  various  sizes,  such  as  used 
by  the  oculists  for  eye  testing,  is  probably  the  least  satisfactory 


as  an  exact  measure  of  acuity.  All  letters  of  the  same  size  are 
not  equally  distinct,  so  that  theif  size  is  not  a  good  measure 
of  acuity.  Further,  a  psychological  element  of  recognition  en¬ 
ters,  different  for  different  letters.  For  instance,  if  all  the 
letters  on  a  test  card  were  turned  through  90  deg.,  the  acuity 
readings  would  be  considerably  changed  for  all  except  pro¬ 
fessional  typesetters.  Concentric  circles  are  better  in  this  re¬ 
spect;  straight  lines,  whose  inclination  to  the  horizontal  could 
be  changed  between  readings,  unknown  to  the  observer,  would 
be  still  better.  The  inherent  defect  of  this  type  of  test  object, 
however,  is  that  the  observer  can  see  the  change  being  made  in 
the  illumination,  which  gives  the  memory  a  chance  to  prejudice 
the  judgment.  The  only  varying  quantity  should  preferably 
be  the  size  of  the  detail  observed. 

Of  the  second  class  are  such  objects  as  converging  straight 
lines,  or  figures  whose  size  is  continuously  varied  by  changing 
their  distance  from  the  eye.  Converging  straight  lines  are 
imperfect,  because  the  eye  is  assisted,  by  observing  the  lines 
separated  in  one  part  of  the  field  of  view,  to  separate  them  at 
another.  Only  by  constructing  the  test  object  of  quite  pro¬ 
hibitive  length  could  the  lines  be  nearly  enough  parallel  in  the 
field  of  view  to  obviate  this  defect.  The  objection  to  changing 
the  distance  of  the  object  is  that  visual  accommodation  is 
changed,  again  introducing  the  element  of  memory.  Further, 
unless  the  object  occupies  only  a  small  part  of  the  field,  or  the 
field  is  uniformly  filled  at  all  distances  with  objects,  the  total 
flux  of  light  coming  to  the  eye  is  changed. 

In  some  work  on  physiological  problems  connected  with 
vision  and  illumination  by  the  writer’s  colleague.  Dr.  P.  W. 
Cobb,  the  need  arose  for  a  visual  acuity  test  object  as  free  as 
possible  from  the  defects  of  existing  forms.  The  require¬ 
ments,  which  will  be  readily  understood  after  considering  the 
deficiencies  of  the  forms  described  above,  are  as  follows :  The 
details  of  the  test  plate  should  be  continuously  variable  in  size, 
but  the  illumination,  the  flux  of  light  entering  the  eye,  the 


v/v 


Fig.  1 — Test  Object. 


distance  of  the  object,  and  the  observer’s  visual  accommoda¬ 
tion  should  remain  constant.  To  these  should  of  course  be 
added  the  requirement  that  the  test  object  should  be  of  con¬ 
venient  and  practical  dimensions. 

The  first  scheme  tried  to  produce  this  ideal  piece  of  apparatus 
was  to  stretch  a  number  of  wires  between  parallel  rods  whose 
inclination  to  the  horizontal  could  be  changed  by  rotation 
around  pivots  at  their  lower  ends.  This  had  the  effect  of  con¬ 
tinuously  varying  the  distance  of  the  wires  from  each  other. 
It  was,  however,  not  very  satisfactory  and  proved  to  be  only 
a  first  step.  It  occurred  to  the  writer  that  the  same  end  could 
be  achieved  by  optical  means,  making  use  of  a  well-known 
property  of  fine  gratings,  which  has  been  used  in  the  testing 
of  diffraction  grating  ruling  engines.  If  two  gratings,  con¬ 
sisting  of  glass  plates  ruled  with  fine  parallel  equidistant  opaque 
lines,  too  close  to  be  separated  by  the  eye,  are  laid  one  over 
the  other  and  rotated,  parallel  dark  bands  are  produced  whose 
separation  varies  with  the  angle  of  the  grating  lines  to  each 
other. 

The  manner  in  which  this  comes  about  is  seen  in  Fig.  i 
where  the  two  crossed  gratings  are  shown  greatly  enlarged.  It 
will  be  borne  in  mind  that  the  distance  between  lines  “d”  is 
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so  small  that  the  eye,  at  the  working  distance,  does  not  sepa¬ 
rate  them.  The  gratings  are  made  so  that  the  transparent  and 
opaque  spaces  are  of  equal  width.  It  is  seen  that  at  regular 
intervals  are  bands  across  the  superposed  gratings  through 
which  no  light  passes,  with  spaces  between  transmitting  light. 
As  the  angular  position  of  the  gratings  is  changed  these  bands 
of  complete  opacity  change  their  distance.  As  their  distance 
changes  the  distribution  of  light  from  center  to  center  remains 
the  same,  and  unless  the  field  is  very  small,  or  the  bands  very- 
far  apart,  the  total  flux  of  light  is  constant. 

The  geometry  of  the  figure  shows  that  if  6  is  the  angle 
between  the  grating  lines,  d  the  spacing  of  each  grating,  and 
D  the  distance  between  the  bands,  the  relation  of  these  quanti- 
d 

ties  .  — -  or  the  distance  D  is  inversely  as  the  chord  of  the 
2  sin  i  0 

angle.  Since  visual  acuity  is  measured  by  the  reciprocal  of  the 
separation  of  the  lines,  it  is  directly  as  the  chord  of  the  angle. 

In  Fig.  2  are  shown  photographs  of  two  such  superposed 
gratings,  at  different  angles  to  each  other,  with  photomicro¬ 
graphs  showing  the  angular  positions  of  the  gratings  to  produce 
the  bands  as  observed.  If  the  photomicrographs  are  viewed 
from  a  distance  of  several  meters  they  will  show  similar  bands 
to  those  exhibited  in  the  unenlarged  photographs  at  normal 
reading  distance. 

The  gratings  used  for  the  purpose  were  opaque  line  screens 
of  4  in.  diameter  as  used  for  photoengraving,  except  that  the 
two  elements  were  not  fastened  together  to  make  the  mesh 
necessary  for  that  purpose.  The  considerations  which  dictated 
the  choice  of  dimensions  may  be  of  interest  to  any  desiring  to 
make  such  a  test  plate. 

The  working  distance  for  the  experiments  in  which  it  is  to 


is  small’ the  angle  0  becomes  small  and  may  become  incon¬ 
veniently  so.  The  actual  spacing  chosen  was  dictated  by  the 
rulings  obtainable  from  the  grating  manufacturer.  Even  frac¬ 
tions  of  1200  lines  to  the  inch  were  available,  and  of  these 
1200  or  240  was  chosen  as  being  nearest  the  i/io  mm  (254  to 

5  . 

the  inch)  calculated  above. 

With  these  gratings  it  is  found  that  the  whole  range  of 
band  distances  needed  corresponds  to  about  20  deg.  rotation. 
For  this  angle  the  difference  between  the  arc  and  the  chord  is 
about  0.6  per  cent,  a  quantity  absolutely  negligible  in  visual 
acuity  photometry.  It  is,  therefore,  planned  to  mount  them  on 
rings  to  rotate  by  a  slow  motion  yoke  and  screw,  with  scales 
and  verniers  attached  directly  to  the  rings  to  read  the  angle 
of  rotation.  The  visual  acuity  is  then  directly  as  the  angle 
read  off.  It  is  further  provided  that  the  gratings  shall  each 
rotate  so  that  the  bands,  which  bisect  the  angle  between  the 
grating  lines  shall  keep  their  direction  constant.  Between 
observations,  while  the  test  object  appears  a  uniform  gray,  it 
will  be  possible  to  change  the  direction,  unknown  to  the  ob¬ 
server,  so  that  his  judgment  of  the  point  where  the  lines  are 
just  visible  will  be  entirely  unaided  by  memory,  and  his  state¬ 
ment  of  their  direction  affords  a  check  of  the  correctness  of 
his  observation.*  The  gratings  with  their  mounting  are  placed 
behind  an  opening  in  a  screen  which  conceals,  if  desired,  the 
movements  of  the  person  setting  and  reading  the  angles.  The 
illumination  is,  of  course,  from  behind.  Under  these  condi¬ 
tions  the  crossed  gratings  would  appear  to  admirably  fulfill  all 
the  requirements  of  a  visual  acuity  test  object. 

As  stated  above,  the  crossed  grating  test  plate  was  designed 
for  use  in  certain  physiological  work.  It  is,  however,  equally 


Fig.  2 — Test  Gratings  Superposed  at  Various  Angles. 


be  used  is  i  m.  Since  the  resolving  power  of  the  eye  under 
the  best  conditions  is  about  cme  minute  of  arc  the  smallest 
separation  of  the  bands  necessary  corresponds  to  that  angle. 
This  is  about  0.3  mm.  By  experiment  it  was  found  that  in 
order  for  the  bands  to  be  clear  and  distinct  from  the  lines  of 
the  gratings  themselves,  this  smallest  separation  should  be 
about  three  times  the  grating  spacing,  from  which  it  follows 
that  the  latter  should  be  i  10  mm.  It  is  of  advantage  to  keep 
the  grating  lines  as  far  apart  as  possible,  for  if  the  distance  d 


applicable  to  any  place  where  visual  acuity  is  used  as  a  test  of 
illumination.  Because  of  its  compactness  it  would  appear  well 
suited  for  use  in  illuminometers  which  at  present  depend  on 
type  or  other  unsatisfactory  detail.  It  might  also  be  used  by 
oculists  in  place  of  the  rows  of  different  sized  letters  now 
employed.  Astigmatism  could  be  detected  and  its  angle  de¬ 
termined  by  readings  on  the  test  plate  turned  at  various  angles. 

'If  this  it  done  the  observer  must  be  free  from  astigmatism,  or  wear 
proper  spectacles. 
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REACTANCE  OF  SHELL-TYPE  TRANSFORMERS. 


An  Accurate  Method  for  Determining  the  Local  Mag¬ 
netic  Leakage  Reactance. 


By  G.  Faccioli. 


This  article  gives  the  fundamental  results  obtained  in 
investigating  the  reactance  of  shell-type  transformers 
wound  with  interlaced  primary  and  secondary  coils. 

The  most  common  method  of  measuring  the  reactance  of  a 
transformer  consists  in  short-circuiting  one  of  the  windings 
and  applying  to  the  other  winding  the  necessary  e.m.f.  to  send 
full-load  current  through  the  apparatus. 

This  e.m.f.  is  the  “impedance  voltage”  of  the  transformer. 
If  the  short-circuit  watts  be  measured  one  can  deduce  the  value 
of  the  e.m.f.  in  phase  with  the  current  (which  is  generally  dif¬ 
ferent  from  the  ohmic  drop),  and  by  subtracting  it  vectorially 
from  the  impedance  voltage,  the  “reactance  voltage”  is  obtained. 

However,  it  has  been  shown  that,  in  studying  the  problem  of 
reactance,  it  is  advisable  to  follow  a  somewhat  different  method 
which  eliminates  from  the  transformer  all  fluxes  excepting  the 
leakage  fluxes.  To  obtain  this  result,  two  conditions  are  neces¬ 
sary,  namely,  the  primary  and  secondary  ampere-turns  must 
be  equal  in  value  and  opposite  in  phase.  In  what  follows  it 
will  be  assumed  that  the  experiments  on  apparatus  are  so  con¬ 
ducted  that  the  two  above  conditions  are  fulfilled. 

The  tests  noted  were  performed  on  a  shell-type  transformer, 
wound  with  12  identical  coils,  which  could  be  connected  in  dif¬ 
ferent  groups.  In  every  case  the  coils  were  divided  into  two 
windings  of  equal  number  of  turns,  one  used  as  primary  and  the 
other  as  secondary.  The  two  windings  were  connected  in  series 
so  that  their  magnetizating  actions  were  in  opposition  and  full¬ 
load  current  was  forced  through  both  windings  by  applying  an 
e.m.f.  at  the  terminals.  It  is  evident  that  the  primary  and  sec¬ 
ondary  ampere-turns  were  equal  and  opposite  in  phase  and  that 
the  wattless  component  of  the  e.m.f.  was  spent  in  overcoming 
the  voltage  induced  by  leakage  fluxes  and  was,  therefore,  the 
“reactance  voltage”  of  the  apparatus. 

Before  giving  the  results  of  test,  a  few  general  considerations 
may  be  noted.  Fig.  l  represents  the  “window”  of  a  shell-type 
transformer  wound  with  one  coil  only,  near  one  of  the  yokes. 
If  this  coil  P  produces  a  m.m.f.  of  T  ampere-turns,  it  will 
send  through  the  iron  a  main  flux,  say,  in  the  direction  ADCB. 
Assume  for  the  sake  of  simplicity  that  the  yokes  of  the  trans¬ 
former  have  zero  reluctance,  that  is  to  say,  that  all  the  ampere- 
turns  T  are  spent  in  sending  the  flux  through  the  portion  AD 
and  CB  of  the  magnetic  circuit. 

From  A  to  B  there  is,  however,  another  path  which  the  flux 
can  follow.  This  path  is  across  the  window,  in  air,  and  the 
same  ampere-turns  T  which  are  effective  in  sending  the  main 
flux  through  the  path  ADCB  do  also  excite  a  leakage  flux  from 
A  to  B  in  the  direction  of  the  arrow  a. 

In  the  center  of  the  window,  at  the  points  M  and  N,  the  con- 


Flgs.  1  and  2 — Magnetomotive  Force  Relations. 


ditions  are  different.  The  m.m.f.  which  sends  leakage  flux 
from  M  to  N  through  air  is  only  0.5  T.  In  fact,  one-half  of 
the  total  m.m.f.  has  been  spent  in  sending  the  total  flux  through 
iron  along  AM  and  NB,  and  the  other  half  is  used  in  sending 
the  flux  from  M  to  D  and  from  C  to  AT  in  iron,  and  at  the  same 
time  from  M  to  N  in  air  across  the  wire  space. 

Similarly,  at  DC,  the  leakage  flux  is  zero  because  it  has  been 
assumed  that  the  reluctance  of  the  yokes  is  zero  and,  there¬ 
fore,  there  is  no  active  m.m.f.  across  DC. 


In  conclusion,  the  diagram  of  the  m.m.f.  active  at  each  point 
of  the  window,  and  effective  in  producing  leakage  flux  in  air,  is 
given  by  the  straight  line  EF,  OE  being  equal  to  the  total 
m.m.f.  T. 

If  the  coil  P  is  situated  in  the  middle  of  the  window  (Fig.  2) 
the  distribution  of  the  leakage  flux  is  quite  different.  The  ef¬ 
fective  ampere-turns,  sending  the  main  flux  from  N  to  M 
through  the  iron  path  NBAM,  are  0.5  T,  and  these  ampere- 
turns  do  also  excite  a  leakage  flux  from  N  to  M  in  the  direction 
of  the  arrow  a.  Similarly,  on  the  lower  part  of  the  coil  the  re- 


Flgs.  3  and  4 — Magnetomotive  Force  Relations. 


maining  ampere-turns  0.5  T  send  the  main  flux  through  the  iron 
path  MDCN,  and,  in  parallel  with  it,  send  from  M  to  N  a  leak¬ 
age  flux  in  air  in  the  direction  of  the  arrow  b.  The  diagram  of 
the  m.m.f.  active  at  each  point  of  the  window  is  given  in  this 
case  by  the  two  .straight  lines  GH  and  EF,  such  that 
OEz=zOG  =  0.5  T. 

Assume  as  positive  the  flux  going  in  the  direction  b  and  as 
negative  the  flux  going  in  tjie  direction  a  (Fig.  2). .  Following 
the  same  line  of  reasoning  one  can  obtain  the  diagram  of  the 
active  m.m.f.  at  the  different  points  of  the  leakage  circuit  for 
different  positions  of  the  exciting  coil. 

In  general,  if  the  coil  is  at  a  distance  a  (Fig.  3)  from  the 
yoke  AB,  and  at  a  distance  A  —  0  from  the  yoke  CD,  it  is 
found  that  the  maximum  m.m.f.  on  one  side  of  the  coil  is 
Ta-^A,  OG,  and  on  the  other  side  of  the  coil  is  T  (A — o) 
-i-  A,  OE. 

At  any  point  of  the  wire  space  at  a  distance  x  from  the  yoke 
AB,  if  X  is  smaller  than  a,  the  m.m.f.  across  the  wire  space  at 


that  point  is  —  T 
the  m.m.f.  is  T 


—  =  —  T  —  and  if  x  is  larger  than 
a  A 


A 

A  —  a  A  —  X 


=  T 


A  —  x 


A  A  — a  A 
Now,  if  the  core  be  wound  with  several  coils,  which  produce, 
respectively,  Ti,  Tt  .  .  .  .  Tm,  Tn  .  .  .  .  Tp  ampere-turns  the 
m.m.f.  existing  across  the  leakage  path  in  the  gap  between 


the  coil  m  and  the  coil  n  is  T  ^  \  -f-  —  T  — 

1  n 

m  P  \ 


- 1 2  ^ + 2 


It  is  obvious  that  the  ampere-turns  T  produced  by  different 
coils  must  be  taken  with  positive  or  negative  sign  according  to 
the  direction  of  the  current  in  the  coils.  If,  therefore,  the 
m.m.f.  of  the  coils  constituting  the  primary  winding  is  taken 
as  positive,  the  m.m.f.  of  the  secondary  coils  must  be  taken  as 
negative. 

Applying  the  above  formula  tb  a  transformer  in  which  both 
primary  and  secondary  windings  carry  full-load  current,  there 
is  obtained  the  relation 
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because  the  total  primary  ampere-turns  are  equal  in  value  and 
opposite  in  sign  to  the  total  secondary  ampere-turns.  It  fol¬ 
lows  that  the  total  m.m.f.  existing  in  the  gap  between  the  coils 
nt 

m  and  n  is  equal  to^^  T ;  that  is  to  say,  the  m.m.f.  in  the  gap 
1 

is  equal  to  the  resultant  ampere-turns  on  one  side  of  the  gap  and 
is  constant  for  the  whole  width  of  the  gap. 

This  result  is  checked  graphically  in  Fig.  4,  where  only  two 
coils,  P  and  S,  are  used  for  simplicity.  P  and  S'  carry  the  same 
current  in  opposite  direction,  and  the  diagram  representing  the 
distribution  of  the  m.m.f.,  due  to  the  coil  P,  is  abed,  while  the 
diagram  corresponding  to  the  coil  S  is  aefd.  The  resultant 
m.m.f.  in  the  gap  between  the  two  coils  is  equal  to  the  total 
m.m.f.  of  one  of  the  coils;  that  is  to  say,  it  is  equal  to  the  re¬ 
sultant  ampere-turns  on  one  side  of  the  gap. 

It  is  immaterial  on  which  side  of  the  gap  the  resultant  ampere- 
turns  are  taken,  but  in  order  to  obtain  the  correct  sign  it  is 
necessary  to  perform  the  operation’ on  the  same  side  for  all 
the  gaps. 

The  above  conclusions  concern  the  part  of  the  winding  which 
is  entirely  surrounded  by  iron,  and  refer  to  the  case  in  which 
the  reluctance  of  the  yokes  is  zero.  If  the  reluctance  of  the 
yokes  is  not  zero,  the  results  are  substantially  the  same,  and  it 
can  be  proved  that  they  apply  also  to  the  part  of  the  winding 
which  is  not  covered  by  iron.  This  method  enables  one  to  find 
the  value  of  the  m.m.f.,  and,  in  consequence,  to  determine  the 
direction  and  amount  of  the  leakage  flux  at  any  point  of  the 
leakage  path. 

It  seems  well  now  to  investigate  a  few  simple  groupings  of 
coils  and  use  the  apparatus  described  above  to  test  the  reactance 
of  such  arrangements. 

Fig.  5  is  a  sketch  of  the  transformer  used  where  the  12  coils 
are  all  wound  in  the  same  direction  and  numbered  1-2  ...  . 
23-24,  so  that  by  following  the  turns  of  each  coil  from  the  odd 
number  to  the  even  number  one  obtains  always  the  same 
polarity. 

Referring  to  Fig.  6,  connect  2-4,  3-5  and  6-8  and  apply  at  the 
terminals  1-7  the  e.m.f.  necessary  to  send  through  the  four 
coils  the  full-load  current  of  15  amp  at  60  cycles.  The  coils 
1-2  and  5-6  constitute  the  primary  system,  while  the  coils  3-4 
and  7-8  constitute  the  secondary  system.  In  other  words,  call- 


leakage  flux  because  the  resultaint  ampere-turns  on  the  upper 
side  of  the  gap  are  zero. 

Fig.  6  is  a  diagram  of  the  m.m.f.  corresponding  to  the  above 
grouping.  One  arrives  at  the  interesting  result  that  .some  of  the 
gaps  between  coils  may  be  free  from  leakage  flux. 

To  prove  that  the  above  assumptions  are  correct,  the  poten¬ 
tial  across  1-7  necessary  to  send  15  amp  through  the  four  coils 
was  measured  and  the  reactance  e.m.f.  was  found  to  be  101.5 
volts.  The  gaps  2-3,  4-5  and  6-7  were  all  alike  and  equal  to 
^  ^ 


Figs.  7  and  8 — Magnetic  Fluxes  and  Magnetomotive  Forces. 

0.65  in.  Then  2-4,  3-21  and  22-24  were  connected  and  the  e.m.f. 
across  1-23  necessary  to  send  15  amp  through  the  four  coils 
(1-2,  3-4,  21-22,  23-24)  was  measured.  The  reactance  e.m.f.  in 
this  case  was  100  volts. 

In  the  second  test  use  was  made  of  the  same  grouping  as  in 
the  first  test,  namely,  PS,  PS,  and  the  two  lateral  gaps  were 
again  0.65  in.,  so  that  the  diagram  of  the  m.m.f.  is  the  same  as 
before,  but  the  middle  gap,  which  in  the  first  test  was  0.65  in., 
was  increased  to  an  effective  width  of  5.85  in.  Increasing  this 
gap  did  not  change  the  reactance  of  the  system,  thus  showing 
that  the  assumption  that  the  middle  gap  is  free  from  leakage  is 
correct. 

Fig.  7  represents  the  distribution  of  coils  and  diagram  of 
m.m.f.  for  the  grouping,  PS,  PS,  PS,  PS,  PS,  PS.  Gaps  i,  3, 
5,  7,  9,  II  were  subjected  to  a  m.m.f.  equal  to  the  ampere-turns 
of  one  primary  coil,  while  the  other  gaps  were  free  from  leak¬ 
age.  The  conditions  existing  in  this  grouping  are  exceedingly 
interesting ;  in  fact,  one  can  picture  the  distribution  of  the  leak¬ 
age  flux  as  shown  by  the  dotted  lines  in  Fig.  7.  The  result  is 

TABLE  I. — VALUES  BY  CAl.CULATION. 

Coils.  Volts. 


1-2  23-24 

286  -i-  2  =  143 

3-4  21-22 

286-^3=  95-3 

5-6  19-20 

95-3 

7-8  17-18 

286  -T-  6  =:  47.7 

9-10  15-16 

47-7 

II-I2  13-14 

0 

Figs.  5  and  6 — Arrangement  of  Colls  with  Resultant  Magnetomo¬ 
tive  Forces. 

ing  the  primary  coils  P  and  the  secondary  coils  S  the  group¬ 
ing  is  PSPS. 

Applying  the  method  outliped  above  it  is  seen  that  the  ef¬ 
fective  ampere-turns  exciting  leakage  flux  in  the  gap  2-3  are 
the  ampere-turns  of  the  primary  coil  1-2.  The  gap  6-7  is  in 
the  same  condition  as  gap  2-3 ;  in  fact,  the  ampere-turns  on  the 
upper  side  of  the  gap  6-7  are  given  by  two  primary  coils  and  one 
secondary  coil,  and  their  resultant  is  equal  to  the  ampere-turns 
of  one  primary  coil.  Gap  4-5,  however,  is  entirely  free  from 


that  the  primary  coil  1-2  and  the  secondary  coil  23-24  are  each 
surrounded  by  one-half  of  the  total  leakage  flu.x  of  the  trans¬ 
former.  The  coils  3-4,  5-6  and  the  coils  19-20  and  21-22  are  sur¬ 
rounded  by  one-third  of  the  total  leakage  flux  of  the  trans- 

TABLE  II. — VALUES  BY  TEST. 

Coils.  Volts. 

1-2  23-24  143 

3-4  21-22  93S 

5-6  19-20  93-5 

7-8  I7-i8  43-5 

9-10  IS-16  43. S 

11-12  13-14  o  _ 

former.  The  coils  7-8  and  9-10  and  the  coils  15-16  and  17-18 
are  surrounded  by  only  one-sixth  of  the  total  flux  of  the  trans¬ 
former,  and,  finally,  coils  11-12  and  13-14  are  surrounded  by  no 
flux  whatever.  The  reactance  voltage  of  the  apparatus  in  this 
case  was  286  volts. 

The  method  here  used  for  testing  the  reactance,  namely,  con¬ 
necting  the  primary  and  secondary  coils  in  series,  allows  one  to 
measure  the  individual  drop  of  potential  across  each  coil. 

According  to  the  above  conception  of  the  distribution  of  leak- 
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age  flux,  one  should  expect  to  find  across  the  coils  reactive 
drops  as  shown  in  Table  I. 

These  drops  were  measured,  the  ohmic  component  was  sub¬ 
tracted  and  the  results  shown  in  Table  II  were  obtained. 

The  test  corroborated  entirely  the  assumptions. 

Fig.  8  gives  the  distribution  of  coils  and  diagram  of  m.m.f. 
for  the  grouping  SPPSSPPSSPPS.  The  gaps  carry  the  same 
amount  of  leakage  flux  as  in  the  previous  case,  but  the  con¬ 
secutive  waves  of  m.m.f.  are  of  opposite  sign.  One  can  again 
picture  the  distribution  of  the  flux  in  this  case  as  shown  by  the 
dotted  lines  of  Fig.  8,  and  can  see  at  once  that  the  reactance  of 
this  grouping  is  somewhat  higher  than  the  reactance  of  the 
previous  grouping  because  of  the  shorter  length  of  the  leakage 
path.  The  reactive  e.m.f.  in  this  case  is  350  volts  and  the  volt¬ 
age  drops  across  each  coil  are  all  alike  as  one  should  anticipate. 

Other  groupings  were  investigated  and  the  tests  showed  that 
the  above  method  of  calculating  the  m.m.f.  active  in  producing 
flux  at  different  points  of  the  leakage  path,  interprets  the 
phenomenon  correctly. 

THE  INDUCTION  COIL.— I. 


Its  Principles,  with  Oscillographic  Diagrams  to  Illus¬ 
trate  Its  Operation. 

By  Benj.  F.  Bailey. 

HE  induction  coil  a  few  years  ago  was  regarded  prin¬ 
cipally  as  a  laboratory  apparatus  to  illustrate  certain 
principles  of  physics,  and  as  an  instrument  for  scientific 
research.  To-day  it  has  become  an  article  of  everyday  use  to 
thousands  of  people,  and  the  industry  of  manufacturing  coils 
has  become  a  very  important  one.  Among  the  uses  to  which 
induction  coils  are  put  mention  may  be  made  of  wireless  teleg¬ 
raphy,  the  excitation  of  X-ray  tubes,  igniting  the  explosive  mix¬ 
ture  of  gas  and  gasoline  engines  for  launches,  automobiles,  and 
stationary  use,  gas  lighting,  electrotherapeutics,  and  various 
minor  uses. 

Despite  the  large  use  of  the  induction  coil,  little  has  been 
written  regarding  its  principles  and  operation.  Of  course,  all 
text-books  on  physics  give  an  elementary  explanation  of  its 
action,  and  a  few  highly  mathematical  articles,  written  more 
from  the  standpoint  of  the  mathematician  than  from  that  of 
the  engineer,  have  been  published.  For  the  engineer  who  wishes 
to  go  further  than  the  usual  text-books  will  take  him,  but  who 
at  the  same  time  does  not  care  to  go  far  into  mathematical 
difficulties,  there  is  very  little  information  at  hand.  Even  this 
little  is  so  scattered  as  to  be  quite  unavailable.  The  present 
article  represents  an  attempt  to  fill  this  gap.  While  it  has 
seemed  best  to  include  the  elementary  mathematical  theory,  it 
is  believed  that  the  reader  without  mathematical  training  can 
follow  and  appreciate  the  results  given. 

An  induction  coil  is  understood  to  be  an  apparatus  designed 
to  receive  electrical  energy  during  a  short  period,  store  as  much 
as  possible  of  this  energy  magnetically,  and  a  moment  later  re¬ 
lease  it  as  electrical  energy.  .There  are  two  kinds  of  induction 
coils,  primary  and  secondary.  A  primary  coil  consists  of  a 
single  coil  of  wire,  either  with  or  without  an  iron  core,  while 
a  secondary  coil  consists  of  two  windings  so  placed  that  one 
can  influence  the  other.  A  make-and-break  device  to  interrupt 
the  primary  current  supply  is  essential  in  either  case,  and  in 
the  case  of  the  secondary  coil,  a  condenser  is  generally  used. 
For  practical  purposes,  all  coils  with  the  exception  of  those 
used  for  oscillating  currents  of  high  frequency  have  iron  cores. 
These  cores  are  usually  made  up  of  soft-iron  wires,  and  the 
magnetic  circuit  is  almost  invariably  open. 

The  primary  coil  is  largely  used  in  the  ignition  of  gas  and 
gasoline  engines,  and  for  similar  purposes.  It  is  relatively  of 
small  importance,  but  the  conclusions  reached  in  its  study  are 
directly  applicable  to  the  study  of  the  secondary  induction  coil. 
Consequently,  it  will  be  considered  here  somewhat  in  detail. 

THE  PRIMARY  INDUCTIOW  COIL. 

The  circuit  of  a  primary  coil  is  shown  in  Fig.  i.  B  is  a 
battery  of  one  or  more  cells,  C  is  the  coil  itself,  Br  is  the 


rotating  break.  In  practice,  some  form  of  snap  break,  opened 
quickly  by  a  spring,  is  usually  employed.  Fig.  2  is  the- current 
curve  of  a  primary  coil.  It  was  taken  with  a  standard-  coil 
used  for  gas-engine  ignition,  and  batteries  of  the  type  generally 
supplied  in  practice  were  utilized.  As  is  true  of  all  of  the 
curves  given,  it  is  to  be  read  from  left  to  right.  Horizontal 


G 


Fig.  1 — Circuit  of  a  Primary  Coil. 


values  represent  time,  and  vertical  distances,  current,  as  noted. 
All  of  the  curves  presented  in  this  article  were  taken  with  an 
oscillograph,  and  are,  therefore,  exact  representations  of  what 
actually  takes  place  in  induction  coils. 

The  action  of  the  primary  coil  is  as  follows :  When  the 
circuit  is  closed  by  the  break  at  A  the  current  flows  through  the 
circuit  and  magnetizes  the  core  of  the  coil.  The  current  docs 
not,  however,  rise  at  once  to  its  full  value,  but  increases  in 
accordance  with  a  law  to  be  explained  presently.  This  .condition 
is  shown  by  the  portion  AB  of  the  curve  in  Fig.  2.  If  the 
“make”  lasts  long  enough,  the  current  will  continue  to  increase 
as  indicated  by  the  dotted  line,  and  will  finally  attain  a  steady 
value.  In  practice,  however,  the  break  usually  operates  before 
this  period  is  reached  and  the  circuit  is  opened.  \.The  point  of 
break  is  shown  at  B.  During*  the  period  of  opening,  the  cur¬ 
rent  decreases  very  rapidly  to  zero.  The  magnetism  dies  away 
at  the  same  rate  as  the  current,  and  in  doing  so  cuts  the  wires 
of  the  coil.  This  action  induces  in  them  a  high  e.m.f.,  tending 
to  prevent  the  change  that  is  taking  place,  namely,  the  decrease 
of  the  current.  The  result  is  that  the  current  does  not  cease 
at  once,  but  lasts  during  a  considerable  interval  while  the  break 
is  opening  and  manifests  itself  as  a  bright  spark.  It  is  the  heat 
of  this  spark  that  is  used  in  the  engine  cylinder  to  ignite  the 
charge.  BC  is  the  curve  during  the  period  of  opening.  During 
the  interval  CA  the  break  is  open  and  no  current  flows. 

A  mechanical  analogy  may  help  to  make  the  action  clear. 
Imagine  a  flywheel  immersed  in  water  and  provided  with  a 
brake.  A  uniform  turning  movement  is  applied  to  the  wheel, 
say,  by  means  of  an  electric  motor;  then  the  brake  is  applied 
and  the  wheel  is  rapidly  brought  to  rest;  after  an  interval  the 
brake  is  loosened  and  the  process  repeated.  This  is  almost 
an  exact  analogy,  and  if  the  journal  friction  and  water  resist¬ 
ance  be  assumed  proportional  to  the  velocity,  the  same  mathe¬ 
matical  treatment  will  apply  to  both  cases.  The  e.m.f.  of  the 
battery  corresponds  to  the  constant  torque  applied  to  the  wheel, 
the  resistance  of  the  coil  battbry  and  contact,  to  the  journal  and 
water  friction,  and  the  opening  of  the  rotating  brake,  increas¬ 
ing  the  electrical  resistance,  to  the  application  of  the  brake  in¬ 
creasing  the  friction. 

The  wheel  resists  being  set  in  motion  or  being  stopped,  in 


=  0-^^  too 

Fig.  2 — Current  Curve  of  a  Primary  Coll. 

fact  resists  any  attempt  to  change  its  angular  velocity.  The 
quantity  that  expresses  this  resistance  is  called  the  moment  of 
inertia  of  the  wheel.  Likewise,  the  coil  resists  any  change  of 
current  through  it  and  the  quantity  measuring  this  property  is 
called  the  inductance  of  the  coil. 

When  the  turning  moment  is  applied  to  the  wheel,  it  begins 
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to  revolve,  its  velocity  gradually  increases  and  finally  reaches 
a  maximum  when  the  moment  due  to  friction  equals  the  applied 
moment.  The  curve  of  velocity  and  time  would  be  of  exactly 
the  same  shape  as  the  curve  of  current  and  time  in  the  case  of 
the  electric  circuit. 

Just  at  the  instant  of  applying  the  brake  the  energy  stored 
in  the  wheel  is  where  K  is  the  moment  of  inertia  of  the 

wheel  and  <■>  is  its  angular  velocity.  Similarly  the  magnetic 
energy  stored  in  the  coil  is  Li*,  where  L  is  the  inductance 
an^H  is  the  current. 

If  the  brake  could  be  applied  suddenly  enough  so  that  the 
wheel  stopped  instantly  all  of  this  energy  54  /C«*  would  be 
transformed  into  heat  at  the  brake  surface.  In  the  coil,  if  the 
break  be  very  sudden,  the  energy  in  the  spark  is  practically 
54  Li*.  It  must,  however,  be  pointed  out  that  the  analogy  is  not 
quite  exact,  since  in  the  coil  part  of  the  energy  is  lost  in  eddy 
currents  in  the  core  and  windings. 

If  the  brake  be  applied  gradually  and  the  wheel  be  slowly 
brought  to  rest,  the  energy  set  free  at  the  brake  will  be  greater 
than  54  since  the  electric  motor  continues  to  impart  energy 
to  the  wheel  during  the  process  of  stopping.  In  the  coil,  like¬ 
wise,  the  battery  continues  to  force  current  through  the  coil 
across  the  gap  during  the  period  of  break.  If  the  rate  of  de¬ 
crease  of  current  be  uniform  (and  this  is  very  nearly  the  case) 
the  added  energy  is  obviously  equal  to  5^  Ei,  and  the  output  is 
54  Li*  -f-  54  Ei,  less  the  loss  in  eddy  currents  and  resistance. 

To  deduce  the  mathematical  expression  for  the  currents  dur¬ 
ing  make  is  not  difficult  It  is  a  well-known  principle  in  elec¬ 
tricity  that  in  any  electric  circuit  the  sum  of  all  the  e.m.fs.  and 
potential  differences,  taken  with  their  proper  sign,  is  equal  to 
zero.  The  use  of  this  simple  principle  enables  one  to  write  out 
at  once  the  equation  of  almost  any  electric  circuit.  The  ex¬ 
pression  usually  involves  differential  terms,  and  must  be  solved 
before  the  expression  can  be  given  in  integral  form. 

In  the  present  case,  the  forces  acting  are  three:  E,  the  e.m.f. 
of  the  battery  used;  the  drop  of  potential  due  to  the  current 
passing  through  the  coil,  and  the  e.m.f.  set  up  in  the  coil  due  to 
the  rapid  changes  of  lines  of  induction  in  the  coil.  The  two 
latter  are  opposed  to  the  former.  Letting  E,  then,  represent 
the  e.m.f.  of  the  battery,  i  the  instantaneous  value  of  the  cur¬ 
rent  and  L  the  inductance  of  the  coil,  we  have : 

£  =  R  i  -j-  L  .  Separating  the  variables,  4—  =  • 

at  L  E  — 

This  equation  is  readily  integrated  and  gives 
V  log(E-Ri)+C 

Since  »  =  o,  when  t  =  o, 

0  — - ^  log  £  -f-  C  or  C  =  4^  log  £ 


approximately  0.0015  second.  This  time  is  the  duration  of  the 
spark.  The  constants  of  the  circuit  were  as  follows :  £  =  4, 
£  =  I,  L  —  o.oi.  The  equation  for  these  particular  values  is 
*  =  4(1 — Z72-***t).  For  the  time  used  t  =  o.oi  second,  it  will 
be  readily  seen  that  the  current  will  be  4  X  0.63  =  2.52  amp — 
that  is,  the  current  rises  to  63  per  cent  of  its  final  value  in  this 
time.  To  compute  the  exact  value  of  the  current  at  any  other 
time,  it  would,  of  course,  be  necessary  to  use  a  table  of 
logarithms  to  determine  the  value  of  the  last  term. 

At  the  point  B  on  the  curve,  the  circuit  is  suddenly  opened 
by  the  break  and  the  current  dies  away  to  zero.  During  this 
time  it  follows  nearly  a  straight  line,  as  is  apparent  from  the 
curve.  The  time  occupied  in  reducing  the  current  to  zero  de¬ 
pends  upon  the  speed  of  break,  the  current  broken,  the  self- 
induction  of  the  circuit,  the  material  of  the  electrodes  and  the 
pressure  and  nature  of  the  gas  in  which  it  takes  place.  In 
practice,  this  time  is  generally  about  0.001  second. 

The  fact  that  the  maximum  output  per  spark  cannot  much 
exceed  54  Li*  gives  a  means  of  calculating  the  various  quanti¬ 
ties  involved  in  the  operation  of  producing  the  spark.  Thus,  in 
practice,  about  0.02  joules  per  spark  is  necessary  to  give  reliable 
ignition  of  a  gas  engine.  In  the  case  of  Fig.  2  the  output  per 
spark  is  54  X  2.5*  X  0.01  =  0.031  joules — about  what  would  be 
used  to  insure  reliable  ignition. 

During  the  “make,”  the  drop  of  potential  over  the  coil  is 
nearly  constant  and  nearly  equal  to  the  battery  e.m.f.,  if  the 
resistance  of  the  latter  be  low.  During  the  period  of  break 
there  is  a  large  e.m.f.  induced  in  the  coil,  due  to  the  rapid 
cutting  of  the  lines  of  induction.  If  one  knew  absolutely  the 
way  in  which  the  current  varies  during  break  he  could  calculate 

the  e.m.f.  from  the  relation,  e  =  L  ~*  .  It  is,  however,  easy  to 

calculate  the  average  value  of  the  e.m.f.  during  break.  For  di 
is  taken  the  charge  of  current,  2.5  amp;  and  for  dt  the  cor- 

2.5 

responding  time,  0.0015  second.  Then  average  e  =  o.oi  X - 

aoois 

=  16.7  volts.  The  maximum  was  probably  about  30  volts. 

One  can  also  estimate  approximately  the  efficiency  of  the 
coil.  The  output  as  already  noted  is  slightly  less  than  54  Li* 
•xz  54  X  O.OI  X  2.5  =  0.031  joules.  The  input  is  approximately 
given  by  assuming  that  the  rise  of  the  current  can  be  represented 
by  a'  straight  line.  This  is  nearly  the  case,  and  the  input  would 

then  be  £X  average  i  X  t  =  4  X  o.oi  =  0.05.  The  effi- 

.  ,  ,  Output  0.031 

ciency  is  then  equal  to  -  = - =  02  per  cent. 

Input  0.050 

The  writer  has  shown  elsewhere  that  neglecting  the  iron  lost 
and  assuming  the  time  of  opening  the  circuit  to  be  very  short, 
the  efficiency  is  equal  to 


Substituting  this  value. 


E  —  Ri 
£  " 


Solving  for  i. 


E 

R 


or  i  =  I 


(■ 


e 


Rt 

L 


) 


The  portion  ab  of  the  curve  of  Fig.  2  shows  this  kind  of 
a  curve.  In  this  expression  I  is  the  value  the  current  will 
attain  if  given  infinite  time,  and  e  is  the  base  of  the  Naperian 
system  of  logarithms  (in  figures  2.718).  The  last  term,  having 
a  negative  coefficient,  disappears  rapidly  as  t  increases  and 
finally  1  =  I. 

The  gradual  growth  of  the  current  to  its  final  value  is  very 
strikingly  shown  in  the  case  of  the  shunt  field  circuit  of  a 
large  dynamo.  If  such  a  field  circuit  be  connected  to  a  con¬ 
stant-potential  source  of  e.m.f.  the  pointer  of  an  ammeter  con¬ 
nected  in  the  circuit  will  move  very  deliberately  across  its  scale 
and  a  movement  can  often  be  detected  for  10  or  15  seconds 
after  the  circuit  has  been  closed. 

In  the  case  of  an  induction  coil,  the  rise  of  the  current  is 
entirely  too  rapid  to  be  followed  by  such  means.  The  action 
can  only  be  observed  by  means  of  an  oscillograph  or  by  equiva¬ 
lent  methods.  For  example,  in  Fig.  2  the  time  elapsing  from 
/4  to  B,  the  period  of  “make,”  was  o.oi  second;  from  B  to  C, 


i|  = 


Using  this  formula  the  ratio  =  0.625,  and  the  effi¬ 


ciency  is  found  to  be  56  per  cent.  The  discrepancy  is  due  to  the 
assumption  that  the  curve  of  rising  current  was  a  straight  line. 

It  should  not  be  inferred  from  the  above  that  the  efficiency 
need  be  as  low  in  practice  as  the  value  given.  It  will  be  at 
once  apparent  from  an  inspection  of  the  formula  that  the  less 
the  ratio  i/I,  the  greater  will  be  the  efficiency.  In  the  case  of 
the  coil  used  in  taking  the  curve  of  Fig.  2,  the  current  1  was 
purposely  allowed  to  increase  to  a  large  value  in  order  that  the 
shape  of  the  curve  might  be  better  shown.  In  practice,  it  would 
be  better  to  use  a  coil  having  about  four  times  as  great  in¬ 
ductance,  and  allow  the  current  to  rise  to  about  1.25  amp.  In 
this  way.  the  efficiency  can  be  readily  increased  to  85  per  cent. 
The  same  conclusions  apply  to  the  secondary  induction  coil. 

THE  SECOIfDARY  INDUCTION  COIL. 

The  primary  induction  coil,  as  described,  has  a  certain  field 
of  usefulness,  and,  when  it  can  be  employed,  is  simpler,  cheaper, 
and  more  efficient  than  the  secondary  coil.  For  many  |iu«pnses, 
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however,  it  is  necessary  to  use  a  coil  giving  a  much  higher 
e.m.f.  than  can  be  obtained  from  a  primary  coil.  For  this  pur¬ 
pose,  the  coil  is  provided  with  a  secondary  winding  usually 
consisting  of  many  turns  of  fine  wire.  The  terminals  of  this 
secondary  winding  are  connected  to  the  circuit  containing  the 
receiving  apparatus. 

Consider  first  the  case  when  no  condenser  is  used  and  sup¬ 
pose  the  secondary  open.  The  secondary  being  open,  no  current 
flows  in  it,  and,  consequently,  the  effect  of  the  secondary  upon 


F’<0.  3 — Current  and  E.m.f.  Curves  of  a  Secondary  Coil  Without 
Condenser. 


the  primary  is  zero.  It  is  true  that  in  large  coils  giving  very 
high  voltages  and  with  secondaries  having  considerable  electro¬ 
static  capacity,  a  charging  current  does  flow  even  on  open 
circuit.  The  effect  of  the  charging  current  is,  however,  negligi¬ 
ble.  This  being  so,  all  actions  in  the  primary  take  place  exactly 
as  before,  and  it  only  remains  to  investigate  the  secondary 
e.m.f.  Fig.  3  shows  curves  of  primary  current  and  secondary 
e.m.f.  The  same  coil  was  used  as  in  obtaining  Fig.  2,  but  a 
secondary  winding  was  added.  The  time  of  make  is  also  the 
same  as  in  Fig.  2.  The  e.m.f.  curve  was  observed  by  connect¬ 
ing  the  secondary  in  series  with  400  ohms  of  non-inductive 
resistance  and  the  vibrator  of  the  oscillograph.  Hence,  the 
curve  is  really  a  current  curve,  but  the  current  being  so  small 
and  being  passed  through  a  non-inductive  resistance,  the  shape 
is  practically  that  of  the  e.m.f.  curve. 

The  equation  of  the  e.m.f.  curve  during  make  is  readily 

obtained.  The  primary  current  is  given  by  ip  =  /  — e  ^  j 

The  secondary  e.m.f.  is  where  M  is  the  coefficient 

at 

of  mutual  induction.  Performing  the  operation  indicated, 
t»  —  —  —  M-^it  If  the  secondary  coil  is  wound 

close  to  the  primary  so  that  the  magnetic  leakage  is  small, 
M  =.  W L»L  and  e$  =  —  IR  l  •  Since  the  coefficients 

of  self-induction  L  and  L»  are  proportional  to  the  squares  of 
the  number  of  turns  in  the  primary  and  secondary  respectively, 


the  expression  readily  reduces  to  /« =  —  RI 


=  -£ 


N_. 


Rt 

f-~r- 


N.  ^_rl 
W/  ^ 


-  el 

The  last  part  of  this  expression,  <  L  is  readily  seen  to  be 
equal  to  unity  when  t  =  o — that  is,  at  the  instant  of  make,  and 
it  becomes  rapidly  smaller  as  t  becomes  greater.  Just  at  the 
instant  of  make,  the  secondary  e.m.f.  is  given  by  the  very 

N 

simple  expression  e$  =  —  or  it  is  equal  to  the  battery 

voltage,  multiplied  by  the  ratio  of  the  secondary  to  the  primary 
turns.  It  decreases  rapidly  and  becomes  practically  zero  in  a 
very  short  time. 

In  certain  classes  of  work,  notably  X-ray  work,  this  “inverse” 
e.m.f.  is  very  undesirable.  It  may  be  reduced  by  working  with 
as  low  a  primary  e.m.f.  as  possible,  making  the  contact  longer 
t«  gel  the  necessary  current  in  the  primary,  or  by  decreasing 


the  number  of  secondary  turns.  This  latter  is  frequently  prac¬ 
ticable,  as  will  be  shown  later,  and  may  improve  the  operation 
of  the  coil  in  other  ways. 

During  the  break,  the  rate  of  change  of  the  primary  current 
is  very  great,  and,  consequently,  the  secondary  e.m.f.  is  high. 
It  lasts,  however,  a  very  short  time,  becoming  zero  at  the  same 
time  as  the  primary  current.  In  fact,  since  the  total  flux  cut 
at  break  is  the  same  as  at  make,  the  areas  included  between 
the  zero  line  and  the  e.m.f.  curves  at  make  and  at  break  must 
be  the  same.  Whatever  is  gained  in  intensity  of  e.m.f,  is  lost 
in  duration. 

The  energy  delivered  by  the  secondary  is,  however,  not  the 
same  at  break  as  at  make,  since  it  is  equal  to  the  average  «* 
multiplied  by  Rt.  Hence,  the  energy  liberated  is  much  greater 
at  break  than  at  make.  In  the  case  of  an  induction  coil  used  to 
produce  a  spark,  the  e.m.f.  at  make  is  usually  not  great  enough 
to  cause  any  spark  to  pass.  In  this  case,  all  the  energy  is 
delivered  at  the  break.  This  result  is  usually  desirable,  since 
current  in  the  reverse  direction  in  general  is  detrimental  to  the 
perfect  performance  of  the  equipment 

SECONDARY  LOADED 

Fig.  4  is  a  curve  of  primary  and  secondary  current  in  a  coil 
without  condenser.  The  secondary  resistance  was  chosen  of 
such  a  value  that  the  coil  gave  approximately  its  maximum  out¬ 
put.  The  secondary  resistance  was  non-inductive,  and,  hence, 
the  secondary  curve  represents  both  the  current  curve  and  the 
terminal  voltage  curve. 

The  first  noticeable  point  is  the  sudden  rise  of  the  primary 
current,  in  contrast  to  its  slow  rise  in  Fig.  3.  This  action  is 
due  to  the  fact  that  the  current  induced  during  make  in  the 
secondary  is  in  the  opposite  direction  to  the  primary  current. 
The  two  are  thus  acting  in  opposition  as  regards  magnetizing 
the  core.  The  effect  is  much  the  same  as  though  the  number 
of  turns  on  the  primary  were  temporarily  reduced.  Thus,  the 
inductance  is  less,  and  the  current  rises  much  more  rapidly. 
If  given  time  enough,  it  reaches  the  same  final  value  as  though 
the  secondary  were  not  present,  and  at  this  time  the  secondary 
current  would  be  zero,  since  the  rate  of  change  of  the  primary 
current  is  zero. 

At  the  instant  of  break,  there  is  a  decided  change,  compared 
with  the  conditions  that  prevailed  when  the  secondary  was 
open.  The  instant  the  primary  current  starts  to  drop,  a  large 
e.m.f.  is  produced  in  the  secondary,  and  a  large  current  instantly 
starts  to  flow  through  it.  This  current  is  in  the  same  direction 
as  the  primary  current,  and  hence  tends  to  sustain  the  mag¬ 
netism  of  the  core  and  allow  the  primary  current  to  drop  since 


Fig.  A — Primary  and  Secondary  Current  Curvet  of  a  Loaded 
Secondary  Coll  Without  Condenser. 

little  e.m.f.  is  generated  in  the  primary.  Since  the  e.m.f.  in¬ 
duced  in  the  primary  is  comparatively  small  the  spark  at  the 
break  is  not  sustained  as  is  the  case  with  open  secondary,  and 
the  primary  current  quickly  drops  to  zero.  What  takes  place 
is  that  the  primary  and  secondary  currents  change  place,  the 
magnetism  of  the  core  remaining  almost  the  same.  Hence,  if 
the  break  be  very  quick,  so  that  no  energy  is  wasted  in  sparking. 


RENEWAL  OF  SULPHATED  STORAGE  CELLS 


tpNp  =  Nai$,  OT  i$=  — — .  This  relation  is  true  only  in  case 

N  t 

the  circuit  has  been  closed  long  enough  so  that  the  primary 
current  has  attained  its  final  value,  and  hence  the  secondary 
current  is  zero  at  the  moment  of  break.  In  any  case,  the 
secondary  current  will  tend  to  attain  such  a  value  that  the  total 
ampere-turns  of  both  primary  and  secondary  will  remain  the 
same.  The  secondary  current  at  break  is  then  proportional  to 
the  primary  current  and  to  the  number  of  primary  turns,  and 
inversely  proportional  to  the  secondary  turns.  It  is  entirely 
independent  of  the  resistance  of  the  secondary. 

1  his  is  a  rather  surprising  result,  and  must  be  accepted  only 
with  a  full  understanding  of  the  conditions.  It  is  true  only 
when  the  break  is  quick  enough  and  the  secondary  resistance 
is  low  enough  so  that  practically  no  spark  occurs.  The  addi¬ 
tion  of  a  condenser  across  the  gap  only  slightly  changes  the 
conditions,  except  that  it  helps  to  suppress  the  spark  at  the 
break,  and  hence  renders  it  easier  to  fulfill  the  above  mentioned 
conditions. 

An  oscillogram  of  the  same  coil  operating  under  the  condi¬ 
tions  just  described  and  equipped  with  a  condenser  presents  a 
strong  family  resemblance  to  the  curves  shown  in  Fig.  4.  This 
oscillogram  will  be  shown  in  a  later  issue  in  connection  with  a 
discussion  of  the  difference  between  it  and  the  curves  of  Fig.  4. 

The  first  action  of  the  circuits  at  the  break  is  to  reduce  the 
primary  current  to  zero,  and  to  induce  a  secondary  current  of 

,  1  a  .  ipN  P 

such  value  that  i«  =  At  this  instant  the  primary  current 

i\t 

is  zero,  the  break  is  open,  and  a  current  1*  is  in  the  secondary. 

The  primary  being  open  can  obviously  exert  no  effect  upon  the 
secondary,  and  we  have  the  very  simple  case  of  a  circuit  con¬ 
taining  resistance  and  inductance  in  which  a  current  is  dying 
away.  Referring  to  the  flywheel  analogy,  it  corresponds  to  the 
case  of  a  flywheel  slowing  down  under  the  influence  of  friction. 

The  differential  equation  is  /?«i« -f  L  *  ^**- =  o.  Here  Rt  is 

at 

the  resistance  of  the  secondary  circuit,  including  the  resistance 
of  the  coil.  This  is  much  the  same  as  the  first  equation  ex¬ 
amined,  except  that  the  term  E  is  missing,  and  the  drop  due  to 
resistance  and  that  due  to  inductance  are  now  in  opposite  di¬ 
rections. 

One  can  at  once  solve  the  equation  by  separating  the  variables 
and  integrating,  and  get  R$t  -f  L«  log  is  =  Const.  At  the  time 
#  =  0,  let  h  be  the  current— that  is,  the  secondary  current  im¬ 
mediately  after  the  primary  has  been  opened.  Then,  Const.  .  ,  .  . 

amp-hours,  observing  the  current  and  time  of  charge,  and  is 

=  L»  log /ft  and  L*  log  —  =  —  Rst.  Taking  exponentials  of  both  finally  discharged,  observing  the  amp-hours  output  and  cal- 
t  •  f  culating  the  efficiency, 

sides  «  ~  L*  = -i  or  finally  is  =  Ibt~if^.  As  previously  Under  these  conditions  if  the  acid  is  of  nearly  usual  strength 

the  plates  having  been  previously  examined  to  be  sure  that  no 

shown  Hence,  one  may  write  is  (during  break)  short-circuits  exist,  and  if  the  efficiency  falls  to  50.  40.  30 

Ns  per  cent  or  lower,  the  cell  may  be  taken  as  one  slightly  or 

.  Np  _  K.*  badly  sulphated  as  the  efficiency  test  may  show. 

In  treating  the  sulphated  cell,  the  acid  solution  is  siphoned 
off  in  case  of  a  large  cell,  or  poured  off  in  the  case  of  a  small 
one  that  can  be  easily  handled,  and  the  plates  thoroughly  rinsed 
or  soaked  in  distilled  water,  or  rain  water,  which  is  again 
drained  off.  A  solution  of  caustic  soda  (NaOH)  of  a  strength 
running  from  2  to  5  per  cent  by  weight  is  poured  into  the  cell, 
using  enough  to  cover  the  plates  and  the  battery  put  on  charge, 
charging  in  the  usual  direction  and  at  the  same  rate.  If  at  any 
time  the  solution  gives  an  acid  reaction  on  litmus  paper  and  the 
sulphate  at  the  positive  plate  has  not  disappeared,  add  caustic 
to  the  solution  until  a  positive  alkaline  reaction  is  given  and 
continue  the  charge  until  the  plate  has  the  usual  chocolate  ap¬ 
pearance.  Draw  off  the  solution,  rinse  the  plates,  pour  back  the 
sulphuric  acid  solution  and  continue  the  charge  until  gassing 
starts  or  until  the  drop  shows  that  the  cell  is  fully  charged. 
If  one  is  certain  that  the  cell  is  sulphated,  start  at  once  with  the 
caustic  treatment.  The  preliminary  steps  were  given  only  that 
the  user  might  test  for  himself  the  efficiency  of  the  method  by 
testing  the  capacity  of  cell  before  and  after  the  treatment. 

Cells  that  gave  on  repeated  test  as  low  as  20,  23,  25  per  cent 


By  J.  O.  Hamilton. 

ONE  of  the  greatest  objections  to  the  lead  type  of  storage 
cells  is  that,  even  with  the  best  of  care,  the  cells  will  sul¬ 
phate.  Where  the  cell  is  given  very  little  attention  or 
misused  this  process  of  .culphating  may  take  place  in  cells  that 
are  relatively  new  and  little  used. 

The  usual  method  given  for  treating  such  cells  is  that  of  an 
unusual  overcharge,  but  such  treatment  has  its  objections  and 
in  bad  cases  is  at  best  only  a  temporary  “cure.” 

The  hard,  white  sulphate  having  once  formed  at  the  positive 
plate,  covering  or  reducing  the  active  material,  can  be  removed 
only  at  the  expense  of  much  time  and  energy,  in  fact  the  reac¬ 
tion  taking  place  at  that  plate  upon  the  discharge  of  the  SO4 
ion  will  form  new  lead  peroxide  by  reducing  the  pure  lead  of 
the  grid  itself  and  thus  cause  a  weakening  or  “rotting”  of  the 
plate,  and  unless  all  the  hard  sulphate  has  been  removed  the 
cause  for  a  renewed  growth  of  this  sulphate  is  present. 

It  is  believed  that  the  following  method,  which  has  been 
used  with  success  at  Kansas  State  College,  will  be  of  interest. 
When  a  cell  is  brought  to  the  laboratory  for  treatment,  the 
operator  first  examines  the  contacts  of  the  cell,  as  the  forma¬ 
tion  of  an  oxide  covering  the  lugs  and  binding  posts  is  often 
found  to  be  the  real  seat  of  trouble  in  a  defective  cell ;  all  nuts 
washers  and  binding  posts  are  removed  and  given  a  thorough 
cleaning,  scraping  or  filing  to  be  sure  of  metallic  contact.  The 
cell  is  charged  until  gassing  starts,  after  w'hich  it  is  discharged 
at,  the  usual  rate  to  1.8  volts,  and  again  charged  to  its  rated 


Plates  Before  and  After  Treatment. 


This  is  the  equation  of  a  curve  of  the  same  general  form  as 
that  derived  ior  the  primary  current  during  make.  It  starts, 
however,  from  the  value  h  and  approaches  zero,  instead  of 
starting  from  zero  and  approaching  the  value  I.  It  will  readily 
be  seen  that  the  greater  the  value  of  Rs,  the  resistance  of  the 
secondary  circuit,  the  more  quickly  will  the  current  drop  to 
practically  zero.  The  less  the  resistance,  the  longer  the  current 
will  last.  This  relation  explains  the  possibility  of  the  fact, 
previously  mentioned,  that  the  secondary  current  at  the  instant 
of  break  is  independent  of  the  secondary  resistance.  The 
energy  expended  in  the  secondary  circuit  is  the  same  in  any 
case,  and  the  current  is  the  same  just  at  the  instant  of  break, 
but  the  time  to  drop  to  practically  zero  is  inversely  as  the 
secondary  resistance. 

In  a  later  issue  will  be  discussed  the  operation  of  a  secondary 
coil  when  a  condenser  is  connected  across  the  break;  information 
will  be  given  concerning  the  calculations  to  be  made  on  prac¬ 
tical  induction  coils,  while  an  outline  will  be  presented  of  the 
high-frequency  coil. 
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efficiency  have  been  brought  up  to  70,  75,  80  per  cent  of  charg¬ 
ing  capacity  with  a  treatment  not  exceeding  six  hours  duration 
and  at  an  expense  of  only  a  few  cents ;  caustic  soda  such  as  is 
used  with  any  of  the  caustic  soda  primary  batteries  being  used. 
So  far  no  cell  has  been  treated  here  that  did  not  respond 
readily  to  the  treatment  and  in  all  cases  where  the  cells  have 
been  kept  in  use  in  the  laboratory ’none  have  shown  bad  effects 
from  the  treatment  although  some  of  them  were  treated  four 
years  ago. 

The  accompanying  illustrations  show  plates  from  a  cell  that 
were  badly  sulphated.  Those  on  the  left  were  photographed 
after  repeated  tests  and  failed  to  give  a  higher  efficiency  than 
32  per  cent  to  36  per  cent.  The  view  on  the  right  shows  the 
same  plates  after  treatment  in  the  caustic  solution  for  about 
three  hours,  and  which,  after  the  usual  charge  and  discharge, 
gave  74  per  cent  to  76  per  cent  efficiency. 

It  is  found  that  independent  of  how  badly  the  cell  may  be 
rotted,  if  there  is  enough  of  it  left  to  hold  the  parts  intact,  the 
cell  is  well  worth  the  cost  of  renewal,  and  that  no  storage  cell 
need  be  thrown  away  on  account  of  being  sulphated. 

Kansas  State  Agricultural  College. 

HIGH-TENSION  TRANSMISSION  LINE  INSULATION. 

A  patent  recently  issued  to  Mr.  Louis  Steinberger,  of  Brook¬ 
lyn,  N.  Y.,  covers  a  system  of  insulation  for  high-potential 
electric  conductors  to  be  used  for  various  purposes,  such  as 
energy  transmission  lines,  and  for  guy  wires  or  cables  em¬ 
ployed  as  stays  for  towers  or  poles,  masts  and  other  supports 
used  in  wireless  telegraphy  and  telephony,  as  well  as  in  regu¬ 
lar  commercial  work.  It  represents  a  marked  departure  in  the 
development  of  insulator  systems. 

The  system  comprehends  a  series  of  insulators,  of  a  so-called 
thimble  type  and  a  series  of  other  insulators  of  a  rod  type,  the 
thimble-type  insulators  being  alternated  with  the  rod-type  insu¬ 
lators,  and  together  therewith  forming  a  flexible  chain  of  parts 


which  may  be  extended  indefinitely.  The  under  surface  of  the 
thimble-type  insulators  will  remain  at  all  times  comparatively 
dry ;  each  thimble-type  insulator  acts  like  an  umbrella,  covering 
^  the  upper  end  of  the  rod-type  insulator  below 

it,  and  connected  therewith,  thereby  keeping  it 
nn  dry  under  the  most  unfavorable  conditions  (as, 
B  V  I  instance,  when  all  of  the  insulators  are 

kI  1  subjected  to  the  action  of  a  driving  rain),  hence 
ftS_l  «  the  group  of  insulators  must  always  afford 
^  adequate  insulation  for  all  practical  purposes. 

M  The  insulator  will  practically  prevent  leakage 

H  and  undesirable  grounding  of  the  circuit  either 

from  conductors  or  from  supporting  structures 
for  the  same. 

1  The  various  parts  of  the  insulator  may  be 

■  A  1  detached  and  replaced  by  other  parts,  and  the 

Jmm  W  total  number  of  parts  may  be  increased  or  di- 

2  ^  minished  at  will  after  the  original  structure  is 

M  built,  this  feature  being  especially  important 

Z  in  instances  where,  after  the  installation  of  a 

conductor,  the  voltage  is  to  be  increased.  The 
aSk  voltage  may  be  increased  to  any  desired  extent, 
■1  i  the  various  mechanical  parts  which  are  em- 

■  ]  1  ployed  being  of  comparatively  small  size,  light 

6'i  I  weight  and  low  cost.  Not  the  least  important 

feature  of  the  insulator  equipment  is  the  flexi- 
i  bility  of  the  chain  of  units;  the  structure  as  a 

whole,  when  in  operation,  is  under  spring  ten- 
sion,  thereby  insuring  more  or  less  resiliency, 
*^in8uiati'on°"  complete  structure  is  relieved  in  all 

of  its  parts,  as  well  as  in  its  entirety,  from  the 
effects  of  sudden  and  abrupt  accidental  strains  usually  so  de¬ 
structive  to  mechanism  of  this  kind. 

The  arrangement  proposed  by  the  inventor  is  shown  in  the 
accompanying  illustration,  taken  from  a  patent  granted  to  Mr. 
Steinberger  on  Feb.  15,  1910. 
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CENTRAL-STATION  AGENCIES  IN  DRUG  STORES. 

The  Commonwealth  Edison  Company,  Chicago,  is  about  to 
open  agencies  in  drug  stores  in  the  outlying  districts.  This  in¬ 
novation  will  make  it  convenient  for  prospective  customers  to 
sign  applications  for  electric  service.  The  druggist  is  fur¬ 
nished  with  contract  blanks  and  stamped  envelopes  to  use  in 
forwarding  the  applications. 


CENTRAL-STATION  ADVERTISING. 

During  the  year  1909  the  total  expenditure  of  the  Common¬ 
wealth  Edison  Company,  Chicago,  for  advertising  of  all  kinds 
was  $202,225.47.  The  advertising  department  of  the  company 
was  established  in  1901,  and  Mr.  Dana  H.  Howard  has  been 
in  charge  of  it  almost  from  the  first.  The  company’s  adver¬ 
tising  campaigns  are  supervised  by  a  committee  consisting  of 
Mr.  John  F.  Gilchrist,  assistant  to  the  president;  Mr.  E.  W. 
Lloyd,  general  contract  agent,  and  Mr.  Howard. 

A  YEAR  OF  ELECTRICITY  IN  CENTURY-OLD 
TOWN. 

The  city  of  Galena,  Ill.,  was  laid  out  by  Congressional  en¬ 
actment  in  1780,  and  early  developed  commercial  importance 
resulting  from  the  rich  surface  deposits  of  lead  ore  after  which 
the  town  was  renamed.  In  spite  of  being  thus  one  of  the  oldest 


and  most  prominent  towns  in  the  Middle  West,  its  first  com¬ 
mercial  electric  lighting  system  was  installed  but  a  year  ago, 
although  previously  there  had  been  some  disastrous  municipal- 
ownership  experiments  with  arc  street  lighting.  The  present 
offices  of  the  electric  company  occupy  the  storeroom  operated 
as  a  tannery  shop  by  Ulysses  S.  Grant  before  the  Civil  War. 

Galena’s  present  population  of  6000  has  taken  kindly  to  the 
innovation  of  electric  lighting,  and  300  customers,  including 
practically  every  store  in  town,  are  already  connected  to  the 
lines  of  the  central-station  company  which  bought  up  the  for¬ 
mer  city-owned  plant,  adding  modern  machinery  and  bringing 
the  station  capacity  up  to  200  kw.  At  night  the  business  streets 
are  now  bright  with  window  displays  and  electric  signs — con¬ 
nections  secured  by  modern  new-business-getting  methods. 
Electric  heating  devices  are  pushed,  and  the  sale  of  electricity 
assisted  in  every  way.  Stote-window  lighting  has  proved  the 
entering  wedge  for  the  electric  light  company.  Following  his 
appreciation  of  an  attractive  window  display,  it  is  found  that 
the  shopkeeper  usually  applies  to  have  his  lines  extended  to  the 
rear  of  the  store  for  general  lighting.  As  the  result  of  the  com¬ 
petition  now  afforded,  the  local  gas  company  has  reduced  its 
rates  per  1000  cu.  ft.,  from  $2.50  when  the  electric  service 
started,  to  $1.75  at  the  present  time. 

The  city  of  Galena  will  shortly  obtain  its  lighting  from  the 
steam-driven  central  station  erected  by  the  Interstate  Light  & 
Power  Company  at  that  place,  in  connection  with  30  miles  of 
transmission  line  to  supply  energy  to  zinc  mines  in  the  sur¬ 
rounding  important  mining  region. 
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SERVANTS  APPRECIATE  ELECTRIC  FLATIRONS. 

It  has  been  asserted  that  the  electric  flatiron  appeals  more  to 
housewives  who  do  their  own  work  than  to  servants,  who  are 
regarded  as  conservative,  clinging  to  old  methods.  There  is 
another  side  to  the  case,  however,  for  in  some  cases  servants 
applying  for  the  position  of  maid-of-all-work  or  laundress  ex¬ 
hibit  a  preference  for  houses  where  electric  flatirons  are  used. 
In  Chicago,  as  in  other  places,  there  is  great  difficulty  in  ob¬ 
taining  and  keeping  competent  domestic  help,  and  some  in¬ 
stances  have  come  to  light  where  girls,  in  bargaining  with  their 
prospective  employers,  have  made  careful  inquiries  about  the 
use  of  the  modern  electric  iron  in  the  laundry,  intimating  that 
they  would  consider  the  place  more  desirable  if  this  conveni¬ 
ence  were  installed.  Girls  are  also  better  satisfied,  as  a  rule, 
where  electric  light  is  used,  many  of  them  feeling  a  little  dis¬ 
satisfied  if  this  approved  form  of  illuminant  is  not  provided  in 
their  rooms.  And  so  the  “servant-girl  problem”  may  hare  some 
slight  influence  in  increasing  the  domestic  demand  for  elec¬ 
tricity. 


OPERATIONS  IN  1909  OF  GREATER  NEW  YORK 
CENTRAL-STATIONS. 

The  following  tabulation  from  the  records  of  the  New  York 
Public  Service  Commission,  First  District,  covers  the  principal 
operations  in  1909  of  the  central  stations  supplying  electrical 
energy  in  Greater  New  York : 


a  blessing  otherwise  to  the  companies  from  having  forced  them 
to  cultivate  business  in  a  way  they  would  not  have  dreamed  of 
previous  to  the  advent  of  the  tungsten  lamp.  They  consider 
that  the  prospective  result  will  certainly  be  the  conquest  of  a 
substantial  new  territory,  and  the  capture  of  several  new  classes 
of  consumers.  In  the  aggregate,  the  companies  held  their  own 
with  about  i  per  cent  to  spare,  while  some  even  made  substan¬ 
tial  gains  in  earnings. 

One  of  the  chairmen,  Mr.  R.  Beeton,  of  the  Brompton  & 
Kensington  Company,  said  that  the  policy  which  his  company 
has  laid  down  has  been,  in  the  first  place,  to  take  advantage  of 
the  higher-efficiency  lamps  to  encourage  a  higher  standard  of 
illumination  and  the  further  displacement  of  gas  by  continuing 
to  give  a  supply  at  the  former  rate  per  unit;  and,  in  the  second 
place,  to  stimulate  the  demand  for  electricity  for  heating  and 
cooking  by  placing  the  latest  appliances  for  such  purposes  at  the 
disposal  of  customers,  in  conjunction  with  a  combined  tariff 
for  heating  as  well  as  lighting,  which  enables  them  to  avail 
themselves  of  electricity  for  all  purposes  at  a  low  average  rate. 
Customers,  without  their  having  to  incur  the  expense  of  a. 
separate  wiring  system  or  a  separate  meter,  are  given  a  supply 
of  which  they  can  avail  themselves  for  lighting,  heating,  cooking 
and  motive-pow’er  purposes  on  a  basis  of  a  tariff  which,  with¬ 
out  increasing  the  cost  of  their  lighting,  gives  them  the  addi¬ 
tional  electricity  required  for  all  purposes  at  4  cents  per  kw- 
hour,  and  beyond  a  certain  quantity  at  2  cents.  Mr.  Beeton  be¬ 
lieves  that  in  process  of  time,  when  the  system  thus  inaugu¬ 
rated  is  carried  to  its  proper  conclusion,  in  conjunction  with 
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New  York 
Edison 

Co. 

United 
Electric 
LiRht 
&  Power 
Co. 

Long 
Acre 
Electric 
Lii?ht  & 
Power  Co. 

Bronx  ! 

Has 
_  and 

Electric  I 
Co.  ! 

Edison  ' 
Electric  ^ 
dluminatinK 
Co.  of 
Brooklyn 

Flatlmsh 

Gas 

Co. 

Bowery 
Bay 
Electric 
Lieht  & 
Power  Co. 

New  York 
and  Queens 
Electric 
Litiht  & 
Power  Co. 

Queens 
Borou«?h 
Gas  & 
Electric 
Co. 

Richmond 

LiRht 

& 

Railroad 

Co. 

Total 

Sai.es  op  Enekov  (kw.  lirs  ) 

Hreakdown  service . 

Commercial  liKhtiriR . 

1  'ommercial  motor  Io.i(I 

Jl. 244. .>6.1 
l.>0,<).'i4.549 
.>2.270.405 

$32,524' 

17.931,659 

3,470,619 

$34,945 

19,280 

$238,204 

82,351 

$26,782,463 

13.366,348 

$701,598 

94,218 

$433,944 

. 

SI  ,706,393 
3.120,550 

$1,118,753 

304,278 

$1,377,392 

248.384 

$1,277,087 

201.279.900' 

72,976.433 

Total . 

Municipal  lipht  anil  power 

Other  electric  companies 

$204,469,517 

21.453.292. 

38.425,664 

$21,434,802 

2.175,352! 

182.683! 

$54,225 

$320,555 

1.292,511 

$40,148,811 
12  963,278 
8.457, 

$795,816 

1.616.730 

$433,944 

$4,826,943 

4,648.275 

$1,423,031 

450,769 

$1,625,776! 

3,170,542' 

$275,533,420 

47,770.749 

38,616.804 

. i 

. 

I'.rand  total  . 

$264,348,473 

$23,792,837 

$54,225 

$I  613  066 

$53  120,546 

$2  412.546j 

$433,944 

$9,475,218 

$1,873,800 

$4,796,318 

$361,920,973 

Operating  Krvkniks 

$119. 20<) 

$122,876 

1 1  .128,992 

1,546,621 

272,546 

$2,675 

1.004 

$24,712 

5,352 

$2,322,994 

667,241 

$82,263 

6.528 

$25,454 

$203,078 

117.145 

$158,318 

16,431 

$137,739 

15,832,850 

3,525.939 

16.647 

4.628.838 

Total . 

Munici{>a]  Ucht  ami  power . 

Other  electric  companies  .  . 

$14,974‘.141 

1.019.281 

552.436 

$1,822,834 

121,502 

10,754 

$3,679 

$30,064 

84.717 

$2,990,236 

679,387 

635 

$88,792. 

91,456 

$25,454 

$320,223 

260,306 

$174,749 

33,708 

$154,386 

183,680 

$20,584,564 

2.474,041 

563,826 

Total  sales  .  . 

Mis*  ellaneous  . 

$16,545,859 

7.397 

$1,955,091 

$3,679 

$I  14.782 
1.366 

$3  670.259 
2.I8I 

$180,248 

154 

$25,454 

$580,530 

5,465 

$208,457 

609 

$338,067 

3.210 

$23,622  432 
20.384 

Total  op<*ratin»t  revenue 

$16,553,257 

$1,955,091 

$3,679 

•  $116,149 

$3,672,440 

$180,403 

$25,454 

$585,995 

$209,067 

$341,277 

$23,642,816 

Operating  Expenses 

2.164  818 

2.16,447 

2,356 

15.857 

1  2.890 

55,249 

109,150 

140 

81.481 

29.709 

5.927 

3.019  282 

Other  oiJerating  expenses . 

6.388. 129 

1.260.650 

68,912 

1.823.984 

19,151 

252,817 

97.625 

279,005 

10.315,284 

Dropits 

.Net  revenue  fn>m  electric  oia-rations 
.Net  income  from  all  sources.  1  ‘H)<> 

Net  income  from  all  sources.  1908 

8.000.308 

4.719.807 

3.904.703 

457,992 

1)6.391 

1)5.061 

1)14.533 

1)51.985 

1)46,476 

34,346 

1,418.195 

797.9,86 

446.558 

16.003 

. 

6.162 

D5.100 

D831 

251.697 

98,027 

86,375 

81,732 

i . 

56,344 
1 .083 

1  3.949 

10.308,250 

5,553,429 

4.389,218 

Increase  nr  O))  fiet'rease 

$815,103 

I)$1.329 

I)$5.508 

$351,427 

I)$4,268 

$11,651 

1 . 

D$2,866 

$1,164,211 

1 

I'he  Westchester  Lighting  Company,  not  included  in  this 
tabulation,  distributed  electric  energy  in  the  Borough  of  the 
Bronx  as  follows ;  F’rivatc  consumers,  770,604  kw-hours, 
$46,218.07;  municipal  lighting.  150,743  kw-hours,  $14,240.40; 
total.  02 1. 347  kw-hours.  $60,458.47. 


EFFECT  OF  TUNGSTEN  LAMPS  ON  LONDON 
CENTRAL-STATIONS. 

I  he  chairmen  of  the  various  London  electrical  supply  com¬ 
panies  in  addressing  stockholders  at  recent  annual  meetings, 
while  admitting  that  owing  to  the  situation  created  by  the  tung¬ 
sten  lamp  they  have  had  difficulty  in  holding  their  own,  were  in 
general  agreement  that  the  transition  period  has  been  mostly 
gotten  over  They  were  practically  unanimous  in  the  opinion 
that  the  higher  efficiency  of  the  tungsten  lamp  will  remit  in 
largely  increa«ed  business,  and  that  it  ultimately  promises  to  be 


the  installation  of  central  water  heating,  the  kitchen,  with  its 
coal  cellar  and  dust  bin,  will  be  superseded,  and  cooking  will 
be  done  by  turning  on  a  switch.  When  this  good  time  comes 
there  will  be  no  fires  to  lay  or  grates  to  clean  up,  cooking  uten¬ 
sils  will  not  be  soiled  by  smoke  and,  as  all  dust  will  be  re¬ 
moved  by  electrical  vacuum  cleaners,  the  expense  and  the  hard¬ 
ship  of  domestic  service  will  be  materially  reduced,  to  the 
mutual  advantage  of  the  public  and  the  central  station. 


CONCRETE  POLES  AT  HOLDREGE,  NEB. 

The  Holdrege  (Neb.)  Lighting  Company  in  iqoq  made  a 
number  of  concrete  poles  for  use  at  corners  wdiere  extra 
strength  and  durability  are  required.  These  poles  were  30  ft. 
in  length  and  were  reinforced  in  the  center  with  four  ^-in. 
square  twisted  steel  rods.  The  poles  were  octagonal  in  form 
with  6-in.  tops  and  lo-in.  butts.  Steel  gains  were  set  into  the 
poles  before  the  concrete  was  poured. 


April  14,  1910. 
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DEVELOPING  CENTRAL-STATION  BUSINESS. 


At  the  Minnesota  Electrical  .Association  convention,  held  at 
Minneapolis  in  March,  Mr.  Robert  VV.  Clark,  assistant  contract 
agent  of  the  Minneapolis  General  Electric  Company,  read  a 
paper  on  the  subject  of  developing  business,  which  was  followed 
by  an  interesting  discussion.  He  said  that  in  a  review  of  the 
underlying  causes  for  the  enormous  growth  of  the  central- 
station  industry  during  the  past  decade,  it  is  seen  that  of  the 
several  main  factors  responsible  none  has  been  of  greater  im¬ 
portance  than  specialized  effort  in  the  direction  of  developing 
business. 

The  author  stated  that  the  most  valuable  requisite  in  the 
make-up  of  one  engaged  in  the  commercial  development  of  a 
central  station  is  a  thorough,  practical  and  intimate  knowledge 
of  the  possibilities  in  the  use  of  electric  service.  It  is  only 
from  the  possession  of  this  information  that  can  come  the 
enthusiasm  and  confidence  in  the  merit  of  the  product  so  essen¬ 
tial  to  impress  the  prospective  consumer  with  all  the  facts  as 
to  real  value  of  electric  service  as  it  should  be  applied  in  par¬ 
ticular  cases.  It  makes  no  difference  whether  the  argument  is 
presented  orally,  by  letter  or  in  an  advertising  way,  it  must  ring 
with  enthusiasm  which  can  only  come  from  known  facts  as  to 
merit. 

In  considering  the  immediate  ixissibilities  of  the  business 
nothing  is  more  susceptible  to  a  large  development  than  home 
lighting.  This  has  been  given  a  great  impetus  by  the  intro¬ 
duction  of  high-efficicncy  lamps.  It  is  true  that  the  economies 
incident  to  the  use  of  high-efficiency  lamps  are  productive  of  a 
greater  volume  of  business  (which  is  an  acknowledged  fact) 
and  it  is  also  true  that  an  increase  in  the  volume  of  business 
would  result  if  the  cost  of  service  to  the  consumer  were  reduced 
in  any  other  way.  Much  time  and  money  have  been  spent  in 
the  past  in  an  endeavor  to  clip  a  small  percentage  from  the  cost 
of  manufacturing  and  delivering  a  kw-hour,  while  after  the 
product  was  turned  over  to  the  customer  a  waste  has  been  per¬ 
mitted  to  go  on,  which  has  affected  the  cost  of  service  to  the 
consumer  in  an  amount  equal  to  many  times  anything  saved  re¬ 
cently  in  manufacturing  cost.  Economies  of  operation  are  to  be 
commended,  but  the  time  has  passed  when  it  is  simply  a  ques¬ 
tion  of  delivering  a  few  kw-hours  on  the  consumer’s  premises 
each  month.  It  is  time  to  investigate  the  manner  and  method  of 
using  the  product  on  the  consumer’s  premises  so  that  the  great¬ 
est  possible  economies  may  be  secured. 

For  e.xample,  every  $2  invested  in  a  properly  placed  switch 
will,  as  a  minimum,  save  half  its  cost  during  the  first  year, 
and  often  as  much  as  all  or  double  its  cost.  Liberal  switching 
arrangements  in  home  wiring,  while  tending  to  lower  revenue 
from  consumers,  also  reduces  the  cost  to  serve  because  of  re¬ 
ducing  the  maximum  demand. 

There  is  room  for  much  work  in  developing  window  and 
sign  lighting.  Tungsten  lamps  make  it  easily  possible  to  double 
the  illuminating  intensity  over  former  figures  at  about  the  same 
cost  of  service. 

Cities  occupy  a  competitive  position  with  relation  to  each 
other.  A  city  is  advertised  for  its  nocturnal  darkness  as  well 
as  brightness.  The  work  accomplished  by  tbe  central-station 
company  in  brightening  up  a  city  at  night  is  destined  to  be  an 
influencing  factor  to  the  opinions  in  which  the  company  is  hehl 
by  the  public.  High-grade  ornamental  street  lighting  is  worth 
much  attention  and  development  by  the  central  station.  It  is 
usually  the  result  of  co-operative  movements  on  the  part  of 
merchants  and  public-spirited  citizens  in  an  endeavor  to  make 
the  streets  of  cities  more  beautiful,  especially  at  night.  It  is 
perhaps  the  most  important  way  of  popularizing  and  bringing 
before  the  public  mind  the  use  of  electricity. 

I'he  securing  of  otT-peak  business  should  receive  more  atten¬ 
tion  in  the  future  than  in  the  past.  The  daily  and  yearly  load 
curves  of  almost  any  station  show  decided  depressions  at  cer¬ 
tain  hour^  of  the  day  and  at  certain  times  of  the  year.  Extra 
effort  should  be  made  to  fill  these  up.  Two  separate  classes 
of  business  may  be  secured  to  improve  this  condition.  One 
class  uses  motors  throughout  the  whole  year  and  does  not  re¬ 


quire  it  during  daily  peak  periods.  The  other  class  takes  any 
surplus  output  and  uses  it  when  available  at  any  tiiue  of  the  day 
or  year.  Among  these  classes  are  some  isolated  plants  which 
may  be  induced  to  take  service  during  light-load  periods.  Com¬ 
panies  should  adopt  a  liberal  policy  in  regard  to  the  extension 
of  lines  and  cover  all  territory  warranted.  The  availability  of 
service  in  a  community  is  a  large  factor  m  influencing  the  de¬ 
velopment  of  the  business.  In  conclusion,  Mr.  Clark  said  that 
he  believed  it  safe  to  say  that  m  progressive  communities 
where  liberal  and  progressive  policies  are  pursued  by  the  cen¬ 
tral-station  company  the  point  of  saturation  in  business  develop¬ 
ment  will  not  be  found  short  of  $20  per  capita  at  the  eiul  of 
the  ne.\t  five  years. 

In  reply  to  a  question  as  to  the  gross  earnings  per  capita  which 
are  common  among  central-station  companies,  President  Gille 
said  that  central  station  annual  gross  earnings  per  capita  range 
all  the  way  from  $2  to  $10.  Mr.  H.  A.  Hildebrand  reported 
electric  earnings  of  $2  per  capita  for  the  St.  Peter  plant,  which 
IS  municipally  owned. 

Mr.  Thomas  Pitts  reported  the  result  of  some  investigation^ 
on  Minnesota  and  Wisconsin  plants,  in  which  the  gross  earn 
ings  per  capita  range  from  $3  to  $4.  In  Hutchinson,  where 
night  service  only  is  given,  the  gross  earnings  are  $4  per  capita 
This  company  has  not  done  any  special  advertising  to  get  this 
business,  but  he  thanked  the  Minneapolis  General  Electric  Com 
pany  for  the  very  effective  advertising  which  it  had  been  doing 
in  the  Minneapolis  papers,  which  reached  the  customers  of 
many  of  the  smaller  central  stations  throughout  the  State  to 
the  free  benefit  of  the  smaller  companies.  Mr.  Clark  said  that 
he  thought  $4  per  capita  by  a  company  operating  no  day  circuit 
was  remarkably  good.  .Mr.  Clark  was  asked  to  explain  how- 
central  stations  could  expect  to  get  a  gross  revenue  of  $20  per 
capita  annually.  He  said  that  almost  any  city  could  afford  to 
spend  $i  per  capita  for  ordinary  street  lighting,  and  $i  per 
capita  for  sign  and  window  lighting  could  also  be  expected 
For  residence  lighting  a  revenue  of  from  $4  to  $5  should  be 
obtained.  To  this  should  be  added  the  revenue  from  motor, 
commercial  lighting  and  domestic  appliances  in  residences 
Within  a  few'  years  methods  may  be  devised  of  heating  houses 
by  electricity  by  the  use  of  some  kind  of  a  storage  system,  so 
that  electrical  energy  will  not  be  taken  from  the  mains  during 
the  peak  lighting  load.  The  aggregate  of  all  these  future  possi¬ 
bilities,  Mr.  Clark  tbought,  should  reach  $20. 

Mr.  E.  F.  Strong  reported  having  raised  the  revenue  of  the 
Cha.ka  station  from  $i  per  capita  to  $4.60  per  capita.  Mr.  E 
Simmons  reported  gross  earnings  of  $6  per  capita  at  .Marshall 
Efforts  to  get  new  business  had  been  confined  to  active  co¬ 
operation  with  the  local  electrical  contractor  and  advertising 
on  consumer’s  monthly  bills.  Mr.  Ludwig  Kemper  told  of  a 
plan  pursued  at  .Albert  Lea  ‘of  sending  around  a  man  for  the 
purpose  of  learning  of  complaints  or  troubles  with  the  service 
Incidentally,  this  man  sells  various  devices,  enough  to  more 
than  pay  for  the  canvass.  He  asked  Mr.  Clark  whether  $4  per 
capita  for  domestic  cooking  purposes  would  not  necessitate  a 
rather  low  rate  for  electrical  energy.  Mr.  Clark  replied  that 
it  is  costing  that  much  for  gas  now. 

President  Gille  recalled  a  prophecy  he  made  last  year  as  to 
the  success  of  the  fireless  cooker  using  electrical  energy,  and 
said  that  several  fireless  cookers  are  now  on  the  market.  The 
main  trouble  is  that  they  have  no  thermo.stats  for  cutting  off  the 
supply  when  a  predetermined  temperature  is  reached.  Cooking 
and  baking  different  dishes  require  certain  definite  tempera¬ 
ture.  If  the  device  can  be  arranged  to  cut  off  the  supply  auto¬ 
matically  when  such  a  definite  temperature  is  reached,  it  will  be 
a  success.  This  will  probably  be  accomplished  within  the  next 
two  years.  .As  regards  $10  per  capita  gross  earnings  in  a  cer¬ 
tain  city,  he  thought  this  amount  would  be  raised.  He  has 
never  seen  the  saturation  point  of  electrical  development,  and 
does  not  think  anyone  knows  what  it  is.  He  believes  that  elec¬ 
tric  heating  will  be  practical  with  some  system  of  heat  storage. 
He  cited  certain  tests  made  in  the  South,  where  electrical  en¬ 
ergy  at  I  cent  per  kw-hour  was  found  to  compare  favorably 
in  cost  with  $10  hard  coal  used  for  heating. 
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ACCOUNTING  SYSTEM  FOR  SMALL  PLANTS.  rial  and  apparatus  on  hand  and  purchased  for  re-sale  and  with 

-  the  labor  of  wiring  and  installing.  On  the  credit  side  are 

Mr.  Thos.  Pitts  in  a  paper  before  the  Minnesota  Electrical  entered  all  supplies  and  apparatus  and  labor  sold.  This  ac- 
Association  at  the  Minneapolis  convention,  March  29  to  31,  count  is  carried  in  the  journal  with  special  columns  for  the 
1910,  described  the  method  employed  in  accounting  in  a  small  purpose.  The  footings  each  month  are  posted  to  the  ledger, 
station  at  Hutchinson,  Mich.,  having  about  300  electric  con-  The  cash  sales  are  carried  in  a  special  column  on  the  debit 
sumers,  where  the  manager  does  most  of  the  bookkeeping,  side  of  the  cash  book.  The  monthly  footing  on  these  is  posted 
meter  reading,  etc.  It  is  essential  that  the  bookkeeping  take  to  the  ledger.  When  stock  is  taken  out  it  is  listed  on  a  form 
as  little  of  this  man’s  time  as  is  consistent  with  accuracy  and  for  the  purpose  in  a  column  headed  “quantity  taken  out.” 
proper  classification.  The  essential  requisite  of  an  accurate  When  the  work  is  completed  the  material  returned  is  checked 
system  of  bookkeeping  consists  of  the  faithful  and  unvarying  and  entered  into  another  column  headed  “quantity  returned.” 
recording  of  every  transaction  and  a  keen  distinction  between  The  amount  used  is  entered  in  another  column  headed  “amount 
the  items  of  expense,  maintenance  and  investment.  When  these  used”  and  from  this  it  is  entered  into  the  journal, 
essentials  are  maintained,  the  system  may  be  said  to  be  accu-  Into  the  operating  expense  account  is  entered  the  cost  of  all 
rate.  oil  waste  and  packings  for  engines  and  boilers,  salaries  and 

What  the  owners  or  stockholders  always  wish  to  know  is  wages  for  the  operation  of  the  plant,  but  not  wages  for  main- 

how  much  each  branch  of  the  plant  has  cost;  or  in  other  words,  tenance  and  repairs.  An  estimated  inventory  of  this  account 
how  the  money  invested  has  been  expended,  and  how  much  has  is  carried  into  the  monthly  balance  sheet,  but  an  actual  inven- 
been  expended  in  the  upkeep  of  the  investment.  They  also  wish  tory  is  taken  at  the  close  of  the  year  before  the  account  is  closed 
to  know  the  income  from  the  several  sources,  and  the  expense  into  the  profit  and  loss  account. 

incurred  by  the  various  departments  leading  up  to  the  profits  The  fuel  account  is  inventoried  by  estimate  monthly.  Each 
and  the  declaration  of  dividends.  The  yearly  income  and  ledger  entry  under  this  account  is  itemized  as  to  weight  of  ship- 
expense  accounts  of  the  central  station  do  not  fluctuate,  except  ment,  and  at  the  close  of  the  year  a  few  moments  of  addition 
by  casualties.  Expenses  of  upkeep  and  maintenance,  while  will  give  the  total  weight  of  fuel  used  during  the  year.  Con- 
possibly  not  due  at  the  present  time,  are  accruing  just  the  same  sumers’  lighting  accounts  are  kept  in  alphabetical  order,  col¬ 
as  the  interest  on  any  obligation  one  may  have  and  should  be  umns  are  provided  for  the  customer’s  name,  number  of  meter, 
accounted  for  preferably  by  a  monthly  or  yearly  book  entry.  any  change  of  meter  during  the  year,  connected  load,  special 
In  the  matter  of  casualties  and  the  unforeseen  if  it  is  not  remarks,  amount  due,  amount  paid,  date  of  payment,  discount 
deemed  advisable  to  provide  a  fund  for  this  purpose,  when  an  and  arrears.  After  the  bills  are.  made  out  from  the  meter- 
accident  does  occur  the  expense  should  be  distributed  over  reading  book  they  are  entered  in  the  amount-due  column,  and 
such  terms  of  years  as  may  be  deemed  necessary  to  apportion  it.  as  they  are  paid  are  entered  in  the  amount-paid  column,  to- 
With  income  and  expenses  that  do  not  fluctuate,  dividends  gether  with  the  proper  entries  in  the  discount-and-arrears  col- 
should  not  fluctuate.  They  should  increase  with  the  actual  umn,  each  page  being  footed  separately  as  a  complete  check  on 
growth  of  the  business.  They  should  not  diminish.  Dividends  error.  The  sum  of  the  amount  due  for  the  present  month  and 

are  not  always,  but  they  should  be,  an  indication  of  the  pros-  the  arrears  for  the  preceding  month  must  balance  with  the  sum 

perity  of  a  business.  Sometimes  they  are  declared  on  the  of  the  amount,  paid  discount,  and  in  arrears  of  the  present 

principle  of  dividing  up  a  pot  of  money,  simply  because  the  month.  In  this  manner  any  error  can  be  detected  and  cor- 

funds  happen  to  be  on  hand,  which  funds  should  be  set  aside  rected  in  each  set  before  proceeding  to  foot  the  next  set.  Each 

or  used  for  other  purposes.  Vice  versa,  a  plant  may  be  making  set  is  separately  footed  and  each  footing  is  then  carried  forward 
fairly  good  returns  and  still  be  unable  to  declare  a  cash  divi-  horizontally,  thus  giving  the  final  footing  for  the  month  at  the 
dend  unless  stock  or  bonds  are  issued  or  loans  made  to  take  end  of  the  last  set.  The  final  footing  of  the  amount-due  col- 
care  of  the  additional  investment  to  which  the  profits  have  umn  is  carried  to  the  journal  and  is  then  put  into  the  ledger 
been  applied.  accounts,  charging  “customers’  lighting  account”  and  crediting 

Mr.  Pitts  briefly  reviewed  the  system  of  bookkeeping  used  “private  lighting.” 

by  him,  presenting  it  as  a  simple  system  complete  within  itself  Some  advocate  the  use  of  another  column  in  books  of  this 

and  kept  by  one  man.  The  books  used  are  a  ledger,  a  two-  sort,  namely,  total-amount-due.  Mr.  Pitts  does  not  use  such  a 
column  journal,  a  three-column  cash  book,  a  customers’  light-  column,  for  the  reason  that  arrears  should  foot  up  into  com¬ 
ing  account  journal,  a  trial  balance,  meter  reading  books,  meter  paratively  small  figures,  and  it  is  a  saving  of  work  to  arrive  at 
record  books,  inventory  book  and  stock  ledger.  The  ledger  ac-  this  amount  by  adding  horizontally  when  occasion  arises,  rather 
counts  kept  are  as  follows;  Capital  stock,  surplus,  cash,  build-  than  carry  all  the  figures  into  the  extra  column, 
ings  and  real  estate,  power  plant,  electric  plant,  electrical  con-  Classes  of  service  are  divided  up  as  to  earnings  at  the  end  of 
struction  account,  meters,  private  lighting,  city  lighting,  pumping,  the  year,  such  as  residence,  general  store,  drug  store,  etc.  The 
private  wiring  account,  operating  expense,  fuel  account,  lamp  annual  amount  paid  by  each  different  kind  of  service  is  then 
renewals,  general  expense,  electric  maintenance,  general  main-  easily  determined.  In  connection  with  this  a  pocket  note  book 

tenance,  interest,  discount,  bank  account,  profit  and  loss,  bills  for  the  manager,  with  the  total  amount  paid  by  each  customer 

receivable,  customers’  lighting  account  and  depreciation  reserve.  for  the  year,  is  convenient.  When  a  customer  complains  as  to 
The  cash  account  representing  the  total  collections  from  all  the  cost  of  lighting,  after  a  little  general  talk,  the  manager  dis- 

sources,  and  the  bank  deposits,  should  balance  at  the  close  of  covers  this  note  book  in  his  pocket  and  shows  the  exact  amount 

each  month’s  business,  the  items  being  posted  from  the  foot-  the  customer  has  paid,  and  if  occasion  warrants,  the  costs  of 
ings  of  the  cash  book.  The  titles  of  most  of  the  ledger  ac-  lighting  some  of  his  neighbors  and  friends.  It  is  not  uncom- 

counts  are  self-explanatory.  mon  for  customers  to  estimate  the  annual  cost  of  lighting  by 

Electric  construction  account  represents  all  new  transform-  taking  the  December  or  some  other  large  monthly  bill  and  mill¬ 
ers,  service  connections,  extensions  and  other  additions  to  tiply  it  by  12.  Invariably  the  estimate  is  greatly  in  excess  of 

electric  plants  during  the  current  year,  and  also  the  stock  of  the  real  amount. 

material  on  hand  to  be  used  for  this  account,  such  as  line  wire.  The  time  required  in  keeping  these  accounts  in  a  company 
poles,  cross-arms,  lightning  arresters  and  transformers.  The  having  about  300  lighting  accounts  will  not  exceed  30  minutes  at 

stock  on  hand  at  the  close  of  the  year  may  be  inventoried  and  the  closing  of  each  day,  and  about  two  days  at  the  close  of  each 

the  balance  closed  into  the  electric  plant  account.  month,  posting  to  the  ledger  and  taking  the  trial  balance.  An 

The  electric  plant  account  represents  all  electrical  equip-  additional  three  or  four  days  is  required  at  the  close  of  the 

ments  and  apparatus,  pole  lines,  transformers,  etc,,  but  does  year  in  preparation  of  the  annual  report.  This  time  is  exclu- 

not  include  meters.  Private  lighting  represents  the  income  sive  of  that  required  for  meter  reading  and  billing,  which  is, 

from  all  lighting  exclusive  of  street  lighting.  The  private  of  course,  to  be  considered  as  coming  under  the  department  of 

wiring  account  is  charged  with  the  cost  of  all  supplies,  mate-  accounting. 
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fixture  for  a  tungsten  lamp  designed  by  Mr.  J,  S.  Highfield 
and  recently  placed  on  the  market  in  England.  The  fixture 
contains  a  device  which  protects  the  lamp  from  any  severe 
vibration  caused  by  the  movement  of  animate  or  inanimate 
objects  on  the  floor  above.  A  silvered  reflector  is  attached  to 
the  lampholder,  and  moving  in  the  cylindrical  body  of  the  fitting, 
in  conjunction  with  three  helical  springs,  giving  the  effect  of  a 
slow-acting  spring  suspension  on  account  of  the  natural  air¬ 
damping  when  the  reflector  moves.  The  base  of  the  fitting 
has  a  broad  flange  to  prevent  any  dust  carried  upward  by  air 
currents  from  the  warm  globe  from  being  deposited  on  the 
ceiling.  A  twisted  plain  flint  glass  globe  is  usually  supplied 
with  the  fitting,  and  this  is  secured  by  a  two-part  metal  ring, 
which  holds  it  against  an  asbestos  cord  washer.  A  modification 
of  the  same  fitting  is  made  in  the  form  of  an  outside  weather- 
tight  lantern;  this  is  arranged  with  outside  plug  terminals  for 
convenience  in  installing. 


Wiring  and  Illumination 


STATION  REMOTE-CONTROL  CONDUIT  CON 
STRUCTION. 


The  accompanying  illustration  shows  the  amount  of  conduit 
piping  which,  as  the  result  of  careful  designing,  can  be  con¬ 
cealed  in  a  6-in.  concrete  floor  slab,  and  also  presents  an  excel¬ 
lent  example  of  the  highly  developed  remote-control  construc¬ 
tion  which  characterizes  modern  station  operation.  The  pic¬ 
ture  shows  the  conduit  connections  for  the  bench  and  vertical 
control  boards  of  the  new  central  station  of  the  Cosmopolitan 
Electric  Company,  Chicago.  The  equipment  thus  remote- 


THE  INTENSIFIED  ARC  LAMP  FOR  INDOOR 
LIGHTING. 


At  the  Minnesota  Electrical  Association  convention,  held  at 
.Minneapolis  in  March,  Mr.  Louis  Friedman  read  a  paper  on  the 
intensified-arc  lamp  for  high-class  indoor  lighting,  in  which  he 
explained  the  principle  of  this  lamp  and  the  reason  for  its  de¬ 
velopment.  He  stated  that  the  enclosed  arc  still  holds  first  place 
on  the  basis  of  nearness  to  white  light  and  minimum  cost  of 
upkeep,  but  with  the  introduction  of  high-efficiency  incandescent 
lamps  and  other  illuminants,  there  is  a  tendency  to  replace  the 
enclosed  arc  in  store  lighting  on  account  of  ornamental  effect 
which  can  be  better  secured  with  other  illuminants.  Owing  to 
the  style  of  the  old  enclosed  arc.  it  cannot  be  highly  orna¬ 
mented  and,  furthermore,  to  get  the  best  results,  a  large  reflec¬ 
tor  should  be  used.  Unless  these  reflectors  are  kept  clean  the 
efficiency  of  the  lamp  is  materially  reduced.  He  then  compared 
the  intensified  arc  of  the  new  type  with  the  old  enclosed  arc  in 
order  to  make  plain  the  differences. 

In  the  ordinary  enclosed  arc  carbon  electrodes  0.5  in.  in  diam¬ 
eter  are  used,  placed  in  a  vertical  position.  As  the  diameter  of 
the  electrode  is  much  greater  than  that  of  the  arc,  the  arc 
wanders  and  is  maintained  near  the  outer  edge  of  the  electrode 
most  of  the  time.  As  the  greater  part  of  the  light  comes  from 
the  heated  portion  of  the  carbon  tip,  the  distribution  of  light 
around  the  lamp  is  not  uniform,  as  the  greatest  light  is  given 
off  from  that  side  of  the  electrode  on  which  the  arc  is  main¬ 
tained. 

In  the  intensified  arc  the  electrodes  are  small  enough  to  in¬ 
crease  materially  the  efficiency  and  to  maintain  the  light  steady 
at  the  ends  of  the  electrodes,  so  that  there  is  no  material  wan¬ 
dering  of  the  arc.  There  are  two  upper  electrodes,  which  come 
together  at  an  angle,  and  one  lower  electrode.  With  this  ar¬ 
rangement  a  stationary  arc  is  obtained.  By  using  small  elec¬ 
trodes,  and  the  same  amount  of  current  as  is  ordinarily  used  by 
arc  lamps,  the  current  density  has  been  raised  and  hence  a 
higher  efficiency  is  obtained,  as  the  whole  mass  of  the  electrode 
points  is  raised  to  a  high  state  of  incandescence.  The  upper 
electrodes  are  6  mm  and  the  lower  carbon  is  9.5  mm  in  diam¬ 
eter.  A  life  of  from  75  to  too  hours  per  trim  is  secured.  The 
lamp  is  of  ornamental  design,  and  no  expensive  fixtures  are 
necessary,  as  is  the  case  of  other  illuminants.  The  consumption 
of  the  lamp  is  i  watt  per  mean  lower  hemispherical  candle- 
power.  Mr.  Friedman  claims  that  the  installation  and  mainte¬ 
nance  cost  of  this  lamp  is  lower  than  that  of  any  other  form 
of  indoor  lighting  for  the  same  illumination. 

In  the  discussion  of  this  paper,  Mr.  Gille,  of  Minneapolis, 
inquired  whether  alternating-current  lamps  of  this  type  would 
be  manufactured.  Mr.  Friedman  said  that  the  alternating- 
current  lamp  would  be  ready  within  two  or  three  weeks.  While 
the  lamp  can  be  used  for  outdoor  lighting,  the  distribution  of 
light  from  it  suits  it  best  to  indoor  work.  A  220- volt  direct- 
current  lamp  will  also  be  ready  soon,  but  its  color  will  not  be 
so  good  as  that  of  the  iio-volt  lamp.  As  regards  the  combina¬ 
tion  of  globes  used,  he  said  that  when  the  lamp  is  to  be  hung 


Wiring  Conduit  for  Remote  Control. 

controlled  comprises  four  3S,ooo-kw,  I2,ooo-volt  turbine- 
driven  alternators,  three  exciters,  two  banks  of  station  trans¬ 
formers  and  14  outgoing  feeder  lines.  The  conduit  shown  will 
contain  the  various  low-tension  auxiliary  control  and  instrument 
circuits,  and  is  entirely  concealed  in  the  6-in.  concrete  floor  of 
the  engine-room,  which  is  finished  with  tiling  i  in.  in  thickness. 
This  construction  was  designed  by  Mr.  A.  H.  Sweetnam,  elec¬ 
trical  engineer  for  the  Cosmopolitan  company,  and  is  being  in¬ 
stalled  under  his  direction  by  the  Pierce  Electric  Company, 
Chicago. 


CEILING  FIXTURE  FOR  TUNGSTEN  LAMPS, 


Among  the  advantages  to  be  gained  from  increasing  the 
height  of  suspension  of  lamps  in  a  room  are  a  more  uniform 
distribution  of  light  and  removal  of  the  chief  cause  for  glare. 
Moreover,  the  actual  value  of  the  illumination  on  the  working 


Diagram  of  Celling  Fixture. 


plane  as  measured  in  foot-candles  need  not  be  decreased  by 
raising  the  lamps  provided  only  that  the  light  from  the  lamp 
is  properly  directed  in  each  case. 

In  the  accompanying  illustration  is  shown  a  form  of  ceiling 
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from  20  ft.  to  25  ft  from  the  floor  the  single  inner  globe  was 
all  that  was  necessary.  Where  it  is  to  be  hung  at  ordinary 
height  the  double  globe  is  better.  The  globe  used  is  of  “alba” 
glass,  which  does  not  absorb  as  much  light  as  does  opal.  In 
answer  to  a  question,  he  said  that  the  quality  of  the  light  (that 
IS,  the  nearness  to  white  light),  with  the  alternating-current 
lamp  would  probably  be  as  good  as  with  the  direct-current 
lamp.  The  life  of  the  electrode  on  the  alternating-current  lamp 
would  be  from  50  to  75  hours.  'I'he  cost  of  electrodes  for  one 
trim  on  the  direct-current  lamp  would  be  about  5  cents. 


STREET  LIGHTING  FOR  SMALL  CITIES. 

.\t  the  convention  of  the  Minnesota  Electrical  Association, 
held  at  Minneapolis,  March  29  to  31,  Mr.  Jas.  R.  Cravath  read 
a  paper  entitled  “Street  Lighting  for  Small  Cities.”  This  paper 
took  up  the  problem  of  street  lighting  as  applied  to  towns  of 
less  than  10,000  inhabitants,  and  dealt  with  the  subject  from 
the  standpoint  of  the  manager  of  the  central  station. 

The  author  stated  that  the  street-lighting  problem  in  small 
towns  differs  radically  from  that  in  large  cities,  for  the  reason 
that  the  revenue  available  per  block  of  street  in  large  cities  is 
usually  much  greater  than  in  the  small  towns.  As  a  general 
proposition  in  the  past,  in  cities  west  of  the  Ohio  Valley,  street¬ 
lighting  appropriations  are  insufficient  to  provide  the  equivalent 
of  one  arc  lamp  for  every  street  intersection.  In  large  cities, 
on  the  other  hand,  an  arc  lamp  to  every  street  intersection,  or 
even  at  more  frequent  intervals,  is  common. 

Attention  need  hardly  be  called  to  the  great  improvements 
which  have  been  made  in  street  illuminants  the  past  three 
years.  The  tungsten  series  street  lamp,  even  without  reflector, 
gives  from  three  to  four  times  the  illumination  which  w’as 
obtained  formerly  from  the  old-fashioned  series  carbon-fila¬ 
ment  incandescent  street  lamps,  and  it  is  also  more  efficient 
than  the  common  enclosed  carbon  arc  lamp.  The  reflector  sold 
with  the  series  tungsten  street  lamp,  commonly  at  present,  adds 
roughly  about  25  per  cent  to  the  useful  candle-power  of  the 
lamp.  In  ordinary  calculations  the  writer  has  been  accus¬ 
tomed  to  estimate  that  dirt  and  depreciation  will  reduce  the 
candle-power  of  an  incandescent  tungsten  lamp  used  for  street 
lighting  by  about  25  per  cent.  In  other  words,  it  will  about 
counterbalance  the  increase  in  candle-power  caused  by  the  use 
of  a  modern  reflector.  One  may,  therefore,  consider  the 
candle-power  of  a  series  tungsten  lamp  for  street-lighting  pur¬ 
poses  as  being  equivalent  to  its  mean  horizontal  candle-power. 

In  arc  lighting  for  street  purposes  there  has  also  been  a 
great  improvement  in  three  years.  P'or  example,  a  6.6-amp  old- 
style  alternating-current  enclosed  carbon  arc  lamp  in  practical 
commercial  work  will  give  something  less  than  200  cp  at  the 
angle  most  effective  for  street  lighting.  A  6.6-amp  magnetite 
arc  lamp  taking  about  the  same  number  of  watts  probably  gives 
at  least  six  times  the  candle-power  in  the  direction  most  useful 
for  street  lighting.  The  4-amp  magnetite  lamp  is  not  so  effi¬ 
cient  There  is  also  the  new  titanium  carbide  arc  for  alter¬ 
nating-current  circuits. 

However,  in  the  small  towns  one  is  not  much  concerned  with 
the  performance  of  modern  arc  lamps,  for  the  reason  that  so 
much  better  illumination  can  be  afforded  under  small  towui 
conditions  with  tungsten  series  lamps,  or  in  the  case  of  a 
low-tension,  direct-current  system  with  tungsten  lamps  arranged 
in  multiple  series. 

The  situation  in  a  nutshell  in  the  average  small  town  is  that 
the  city  has  not  the  money  to  pay  for  an  arc  lamp  of  any  kind 
on  every  street  corner.  It  probably  does  have  the  revenue  suffi¬ 
cient  to  pay  for  some  kind  of  a  series  tungsten  lamp  on  every 
corner.  As  a  rough  example,  suppose  that  the  city  is  now 
paying  for  carbon-arc  lamps  on  every  other  corner  at  the  rate 
of  $70  per  year  per  lamp.  The  substitution  of  double  the  num¬ 
ber  of  lOO-watt  tungsten  series  lamps  at  $35  per  lamp,  so  as  to 
provide  one  of  these  tungsten  lamps  on  every  corner,  cannot 
fail  to  produce  a  street  illumination  much  more  satisfactory 
than  the  old  system  Five  minutes’  inspection  by  a  city  coun¬ 


cil  of  a  street  thus  lighted  should  be  sufficient  to  secure  an  ordi¬ 
nance  authorizing  such  a  change. 

Some  central-station  manager  who  is  familiar  with  his  oper¬ 
ating  cost  may  ask  what  advantage  it  may  be  to  the  central- 
station  company  to  obtain  a  contract  for  street  lighting  which 
involves  considerable  expense  for  reconstructing  the  street - 
lighting  system  as  far  as  the  lamps  and  their  supports  are  con¬ 
cerned,  when  there  is  to  be  no  increase  in  gross  revenue.  He 
will  argue,  and  rightly,  that  the  substitution  of  two  lOO-watt 
for  each  400-watt  arc  lamp  will  not  make  a  50  per  cent  reduc¬ 
tion  in  the  central-station  operating  cost  for  its  street  circuit. 
The  only  reduction  in  operating  cost  which  would  be  effected 
by  the  change  would  be  a  very  small  reduction  in  fuel  bill.  In 
fact,  the  fuel  reduction  in  many  cases  would  be  so  small  as  to 
be  undiscernible.  These  arguments  are  perfectly  sound.  What 
inducement,  therefore,  can  be  offered  to  the  central-station 
company  to  change  its  street-lighting  system,  even  if  it  can  ob¬ 
tain  as  high  a  rate  as  $35  per  annum  per  loo-watt  tungsten 
series  lamp?  The  answer  to  this  question  depends  much  upon 
local  conditions.  However,  in  the  majority  of  towns  there  is 
a  growth  of  population  and  a  demand  for  an  increasing  number 
of  street  lamps.  There  is  also  an  increasing  demand  for  elec 
tricity  from  private  consumers.  If  the  demand  on  the  station 
can  be  reduced  by  the  introduction  of  the  improved  street- 
iighting  system,  the  station  equipment  thus  released  during  the 
peak-load  hours  can  be  used  to  produce  energy  for  private  con¬ 
sumers.  Thus  an  additional  revenue  per  kilowatt  of  station 
equipment  can  be  expected. 

Some  plants  are  so  situated  that  their  arc-lighting  transform¬ 
ers  or  generators  are  fully  loaded  at  present,  and  increased  arc 
lighting  or  street  lighting  of  any  kind  will  call  for  additional 
transformer  or  dynamo  capacity  if  the  street-lighting  system  is 
to  be  extended.  Some  estimates  were  made  recently  on  the 
street  lighting  for  a  town  of  about  6000  inhabitants,  where  a 
6.6-amp  arc  generator  is  in  use  supplying  energy  to  enclosed 
carbon-arc  lamps.  This  generator  is  now  fully  loaded.  There 
is  a  demand  for  additional  street  lighting.  This  additional 
street  lighting  can  be  obtained  by  the  substitution  of  a  series 
tungsten  system  for  the  present  arc  lamp.  By  such  a  substi¬ 
tution  the  income  from  the  street  lighting  could  probably  be 
nearly  doubled,  and  the  total  voltage  required  by  the  new  street¬ 
lighting  circuit  would  be  considerably  below  that  of  the  exist¬ 
ing  circuit.  In  another  town  the  growth  of  the  street-lighting 
system  has  nearly  reached  the  rating  of  the  constant-current 
transformer  used.  The  street-lighting  units  at  present  consist 
partly  of  enclosed  carbon-arc  lamps  and  partly  of  series 
tungsten  lamps.  It  is  now  proposed  to  substitute  250-watt 
series  tungsten  lamps  for  the  arc  lamps.  This  lamp  is  theo 
retically  about  the  equivalent  of  the  6.6-amp  series  enclosed 
alternating-current  carbon-arc  lamps,  but  in  practice  it  is 
superior  because  of  the  fact  that  its  light  does  not  fluctuate  as 
does  that  of  the  arc  lamp.  The  company  supplying  energy  to 
this  circuit  estimates  that  it  will  be  better  both  for  the  city  and 
for  its  own  interest  to  substitute  250-watt  lamps  for  the  arc 
lamps,  thus  cutting  down  the  voltage  required  for  the  street 
lighting  circuit  and  doing  away  with  the  necessity  of  buying  a 
larger  constant-current  transformer.  As  an  inducement  to  the 
city  to  make  the  change,  possibly  a  slight  reduction  from  the 
present  arc-lamp  rate  will  be  made  for  the  250-watt  series 
tungsten  lamps. 

It  is  easy  to  ascertain  why  a  lOO-watt  tungsten  lamp  placed 
on  every  street  intersection  makes  such  a  superior  showing  to 
the  old-fashioned  6.6-amp  arc  lamp  placed  on  every  other  street 
intersection.  For  example,  assume  blocks  400  ft.  long  and  as¬ 
sign  200  cp  to  the  enclosed-arc  lamp  at  the  angle  which  will 
strike  the  street  surface  400  ft.  away,  or  midway  between  lamps 
The  illumination  on  one  side  of  a  person  or  other  upright  object 
standing  midway  between  arc  lamps  will  then  be  0.00125  ft. 
candle.  With  lOO-watt  series  tungsten  lamps  on  every  corner, 
the  distance  between  lamps  will  be  400  ft.  The  candle-power  of 
each  lamp  80,  and  the  foot-candles  midway  between  lamps  will 
be  0.002  ft. -candle,  an  increase  of  60  per  cent  Furthermore, 
the  system  employing  the  smaller  lamps  is  superior  because  the 
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lamps  are  not  as  blinding  when  made  of  lower  candle-power 
and  placed  at  more  frequent  intervals. 

DISCUSSION. 

In  the  discussion  Mr.  R.  VV'.  Clark  criticised  the  paper  on  the 
grounds  that  demands  for  more  street  lighting  than  speci¬ 
fied  in  the  paper  should  be  created  so  that  a  more  liberal 
appropriation  would  Le  forthcoming,  He  also  spoke  of 
the  comparatively  large  amount  which  is  now  being  spent 
on  the  lighting  of  the  business  streets  of  many  of  the  cities 
of  Minnesota.  The  author  replied  that  his  paper  was 
not  intended  to  cover  the  special  lighting  of  downtown 
streets,  but  referred  only  to  the  general  lighting  of  the  entire 
■city.  In  residence  streets  it  is  out  of  the  question  to  obtain 
large  street-lighting  appropriation.  One  point  in  favor  of  the 
small-lamp  system,  not  mentioned  in  the  paper,  is  the  fact  that 
it  can  so  easily  be  increased.  The  City  Council  will  pass  an  ap¬ 
propriation  for  an  additional  loo-watt  tungsten  lamp  here  and 
there  much  more  readily  than  it  would  appropriate  money  for 
an  additional  arc  lamp,  which  lamp  might  be  in  demand  by  the 
citizens  and  a  number  of  neighborhoods. 

Mr.  Ludwig  Kemper  agreed  that  in  small  Minnesota  towns  in 
residence  districts  an  arc  lamp  on  every  corner  is  out  of  the 
question,  but  agreed  with  Mr.  Clark  that  more  revenue  should 
be  appropriated  for  street  lighting.  Mr.  Kemper  described  the 
ornamental  street  lighting  in  Albert  Lea  by  means  of  artistic 
lamp  posts,  recently  noted  in  the  Electrical  World.  Mr.  Kemper 
said  that  the  ornamental  lighting  in  Albert  Lea  was  a  question 
of  education  of  the  public.  A  year  ago  the  merchants  along 
one  of  the  darkest  business  blocks  in  town  tested  a  system  of 
lighting,  using  brackets  along  the  buildings.  This  system  was 
successful  enough  to  create  a  demand  for  something  better,  and 
the  ornamental  lamp  posts  were  an  outgrowth  of  this  begin¬ 
ning.  b'orty-two  posts  were  placed  in  operation  three  months 
ago.  They  are  equipped  with  60-watt  multiple  lamps,  which 
have  had  over  1000  hours’  service.  An  additional  order  has 
just  been  given  by  the  city  for  50  more  posts.  The  street¬ 
lighting  revenue  on  the  blocks  lighted  by  the  new  ornamental 
lamps  is  $341  per  block  per  annum,  as  against  $75  per  annum 
previously.  These  posts  were  installed  on  a  five-year  contract 
with  the  city,  at  a  rate  which  allowed  for  complete  depreciation 
of  the  post  within  five  years  should  the  contract  be  not  renew'ed. 

Mr.  E.  F.  Strong  said  that  a  year  ago  the  load  on  the  street¬ 
lighting  circuit  at  Chaska  was  becoming  too  heavy  and  100- 
w'att,  118-volt  tungsten  lamps  were  substituted  for  the  arc- 
lamps.  By  September  23  had  been  installed.  The  street-light¬ 
ing  load  was  decreased  from  110  amp  to  45  amp 

NEW  TELEPHONE  PATENTS. 

INTERCOMMUNICATING  CIRCUIT 

I  he  intercommunicating  system  shown  in  circuit  form  in  the 
accompanying  illustration  is  the  invention  of  Mr.  S.  H.  Couch, 
of  Boston.  Consider  the  stations  numbered  from  left  to  right. 
If  the  upper  right-hand  key  of  Station  i  be  pushed  way  down, 
current  from  the  upper  battery  will  flow  to  this  key  and  thence 
to  and  along  the  line  wire  represented  by  the  next  to  the  top 


one  of  the  horizontal  group  of  lines.  There  are  taps  from 
this  line  extending  into  each  station,  but  all  go  to  keys  except 
only  that  at  Station  2.  which  goes  to  the  hook  lever.  This  key 
is  of  course  normally  down,  so  that  the  current  passes  through 
the  bell  at  2  and  back  to  the  calling  battery.  When  the  receivers 


at  both  stations  are  raised  for  talk  the  lower  battery  supplies 
current  to  both  stations  through  the  retardation  coils  shown, 
and  thence  to  the  hook  levers  at  each ;  thence  through  the 
transmitters  back  to  the  lower  or  talking  battery.  .\ow,  sup¬ 
pose  one  transmitter  battery  to  be  agitated.  The  coil  will  not 
permit  a  rapid  variation  of  current  through  it,  and  there  must, 
therefore,  be  an  adjustment  of  current  between  the  two 
stations.  This  adjustment  is  provided  for  by  arranging  the 
calling  keys  so  that  upon  release  the  top  two  springs  remain 
in  engagement.  Thus  the  transmitter  at  2  is  connected  to  that 
at  I  inside  (so  to  speak)  of  the  retardation  coils.  The  adjust¬ 
ment  of  current  sets  up  changes  in  the  induction  coil  at  2,  and 
thus  in  its  receiver. 

CLOCK  WINDING  AND  SETTING  SYSTEM. 

A  suggestion  for  the  auxiliary  use  of  a  telephone  line  as  a 
clock  setting  and  winding  system  comes  from  Mr.  W.  W 
Dean  in  a  patent  granted  to  him  and  assigned  to  the  Consoli¬ 
dated  Fire  Alarm  Company.  When  the  telephone  is  not  in 
use,  one  limb  of  the*  line  is  normally  connected  to  ground  at 
the  central  office.  This  limb  of  the  line,  in  Mr.  Dean's  system,  is 
connected  to  the  hook  lever  at  the  subscriber  station,  and  thence 
through  a  lower  contact  and  the  clock  winder  and  setting  coil,  to 
ground.  Ground  to  ground  gives  no  result.  However,  when 
the  clock  is  to  be  set  and  wound,  a  master  clock  at  the  proper 
instant  closes  a  circuit,  which  momentarily  switches  from  the 
ground  to  the  battery  at  the  central.  The  current  flows  out  to 
and  through  the  winding  and  setting  coil  at  the  station,  thereby 
causing  it  to  perform  these  functions. 


Letters  to  the  Editor. 

Demonstration  Oscillograph. 

To  the  Editor  of  Electrical  World: 

Sir: — I  note  in  an  editorial  in  the  Electrical  World  of  March 
17  a  description  of  a  demonstration  oscillograph  in  use  by 
Professor  Sartori,  w'hich  has  the  chief  disadvantage  that  the 
curves  are  not  easily  understood. 

I  should  like  to  call  attention  to  the  fact  that  for  the  past 
two  years  I  have  been  using  a  demonstration  oscillograph  in 
connection  with  the  teaching  of  electrical  engineering  to  uni¬ 
versity  students.  The  oscillograph  is  a  double  one,  which  was 
built  by  the  mechanician  at  the  University  of  Texas,  and  by 
means  of  a  large  Schmidt  lantern,  a  total  reflecting  prism,  and 
a  synchronous  revolving  mirror,  it  is  an  easy  matter  to  project 
upon  a  screen  the  waves  of  current  and  e.m.f.  of  an  alternat¬ 
ing-current  circuit.  The  effect  of  the  introduction  of  inductance 
or  capacity  into  the  current  circuit  is  shown  upon  the  screen  to 
be  very  pronounced,  and  is,  of  course,  as  proportionally  accu¬ 
rate  as  when  viewed  with  the  most  common  type  of  oscillo¬ 
graph. 

This  oscillograph  has  been  thus  arranged  and  used  by  the 
writer  in  order  to  illustrate  to  a  fairly  large  class  the  fundamen¬ 
tal  points  concerning  simple  and  complex  wave-forms  in  electric 
circuits,  and  to  consume  only  a  comparatively  small  amount  of 
time  in  doing  so. 

University  of  Texas,  Austin,  Tex.  Arthur  C.  Scott. 


Influence  of  Exciting  Current  on  Voltage  Regulation 
of  a  Transformer. 

To  the  Editor  of  Electrical  World: 

Sir: — In  the  issue  of  March  17  an  article  by  Mr.  E.  H.  Acton 
appeared,  calling  attention  to  the  fact  that  the  voltage  regulation 
of  a  transformer  is,  theoretically,  influenced  by  the  change  in 
exciting  current  between  no-load  and  full-load  conditions,  but 
that  quantitatively  such  an  effect  is  entirely  negligible.  The  edi¬ 
torial  comment  on  this  article,  however,  indicates  that  an  ap¬ 
preciable  effect  would  be  obtained  when  the  core  is  worked  at 
a  flux  density  above  “the  knee  of  the  saturation  curve,”  as  in 
transformers  operated  at  low  frequencies  or  in  those  with 
cores  of  silicon  steel. 
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While  this  is  entirely  correct  theoretically,  there  is  a  dan¬ 
ger  that  it  may  lead  to  a  misconception  as  to  the  magnitude  of 
the  effect,  since  no  numerical  values  for  the  exact  point  at  issue 
are  given  either  by  Mr.  Acton  or  in  the  editorial.  The  fact  of 
the  matter  is  that  while  the  exciting  current  does  affect  the  ratio 
of  terminal  voltages  it  never  sensibly  affects  the  regulation. 

Mr.  Acton  cites  a  transformer  having  a  regulation  of  1.98 
per  cent  and  an  assumed  exciting  current  of  i.i  per  cent,  and 

1  1X314 

shows  that  the  ratio  of  terminal  voltages  is  i  4-0.0198  A — -■  „  - — 

®  ^  ^  '  20000 

=  1.02.  (We  wish  to  mention,  incidentally,  that  this  computa¬ 
tion  assumes  the  entire  impedance  to  be  in  the  primary  wind¬ 
ing,  a  condition  nearly  approached  in  the  particular  transformer 
considered,  but  not  generally  true.) 

Now  the  effect  of  the  exciting  current  on  the  regulation  is 

merely  the  change  in  the  term  ^  =0.0173  per  cent, 

which  would  be  produced  by  the  change  in  exciting  current 
caused  by  raising  the  flux  i  per  cent  between  full  load  and  no 
load.  (It  is  assumed  that  half  of  the  total  voltage  drop  is  in 
the  primary  winding.)  In  order  that  this  should  affect  the 
regulation  by  o.oi  per  cent,  it  must  change  the  exciting  cur¬ 
rent  by  =  58  per  cent,  which  is  an  entirely  untenable 

0.0173 

proposition. 

The  most  extreme  case  of  this  kind  which  has  come  to  our 
notice  is  represented  by  an  instrument  transformer  whose  ex¬ 
citing  current  is  greater  than  its  rated  load  current;  its  regu¬ 
lation  is  0.31  per  cent  at  60  cycles.  A  change  in  frequency  of 
0.16  per  cent  would  change  the  flux  by  the  same  amount  as 
throwing  off  the  load.  Experiment  showed  that  a  change  100 
times  as  great  (to  50  cycles)  changed  the  regulation  to  0.29 
per  cent,  a  difference  of  only  0.02  per  cent.  The  effect  of  the 
exciting  current  on  the  regulation  was,  therefore,  not  greater 
than  0.0002  per  cent,  or  two  parts  in  one  million.  If  the  trans¬ 
former  were  rated  at  a  load  giving  2  per  cent  regulation,  as  is 
common  with  power  transformers,  the  effect  of  exciting  current 
would  still  be  less  than  14  parts  in  1,000,000.  In  practice,  hun¬ 
dredths  of  a  per  cent  in  regulation  are  of  little  consequence  in 
comparison  with  the  uncertainties  due  to  temperature,  etc.,  as 
we  have  pointed  out  in  a  recent  paper  on  this  subject.  (See 


Generators,  Motors  and  Transformers. 

Rating  of  Motors  for  Intermittent  Working. — R.  Pohl. — A 
paper  read  before  the  Yorkshire  Section  of  the  Brit.  Inst.  Elec. 
Eng.  on  the  rating  of  motors  for  crane,  hoist,  lift  and  traction 
work  or,  in  general,  any  intermittent  service  where  the  motors 
are  subjected  to  alternate  periods  of  work  and  rest,  both  of 
short  duration,  so  that  the  temperature  rises  to  a  practically 
constant  value.  To  test  such  a  motor  under  exactly  the  same 
conditions  as  those  under  which  it  will  work  later  on  is  impos¬ 
sible,  and  general  practice  is  to  subject  a  motor  to  a  short-time 
run  for  the  purpose  of  ascertaining  its  temperature  rise — usually 
for  an  hour  or  half  an  hour.  The  author  shows  at  some  length 
that  such  a  test  introduces  two  dangers :  First,  the  purchaser 
may  not  be  aware  of  the  relationship  between  the  test  and  the 
working  conditions,  and,  second,  the  manufacturer  may  favor 
designs  improving  the  operation  during  the  specified  tests,  but 
not  during  working  conditions.  Since  the  ideal  test  is  incapable 
of  attainment,  a  compromise  must  be  made.  The  real  load 
curve  must  inevitably  be  replaced  by  a  curve  of  more  simple 
form,  yet  equal  load  factor,  and  the  duration  of  the  work¬ 
ing  period  will  have  to  be  extended.  Thus  one  arrives  at  the 
crane  test  with  extended  periods,  as  suggested  by  Goldschmidt 
and  by  Broughton.  The  present  author  makes  a  different  sug¬ 
gestion.  He  recommends  replacing  the  curve  of  irregular  and 
intermittent  load  by  one  of  constant  and  continuous  load,  ad¬ 
justed  in  such  a  manner  that  the  loss  becomes  practically  equal 
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We  regret  that  we  have  no  data  at  hand  pertaining  to  15- 
cycle  transformers,  but  perhaps  it  is  sufficiently  evident  that 
any  dependence  of  regulation  upon  exciting  current  is  of  an 
academic  rather  than  a  practical  nature. 

Bureau  of  Standards,  M.  G.  Lloyd  and  P.  G.  Agnew. 

Washington,  D.  C. 

(That  the  increase  in  exciting  current  occasioned  by  the  use 
of  the  low-loss  alloy  steel  core  material  is  of  relatively  small 
importance  in  most  cases  is  well  recognized  at  the  present  time. 
It  is  also  well  known  that  for  most  practical  purposes  the  effect 
of  the  exciting  current  upon  the  secondary  voltage  may  be  neg¬ 
lected.  Moreover,  it  cannot  be  denied  that  the  slight  change  in 
the  secondary  e.m.f.  attributable  to  the  change  in  the  exciting 
current  caused  by  the  variation  in  the  internal  e.m.f.  of  the 
transformer,  is  of  no  practical  importance.  However,  it  is 
scarcely  correct  to  assume  that  merely  because  certain  relations 
are  devoid  of  immediate  practical  application  they  should  be 
ignored  in  presenting  a  theoretical  discussion  of  transformer 
performance,  such  as  that  to  which  our  correspondents  refer. 
For  example,  it  is  entirely  proper  to  discuss  fully  the  effect  of 
the  wave-form  upon  the  voltage  ratio  of  transformers,  although 
the  applications  of  the  conclusions  to  be  derived  therefrom  may 
be  of  no  immediate  practical  importance.  While  it  may  truly 
be  stated  that,  so  far  as  concerns  the  transformer  alone,  the 
influence  of  the  exciting  current  upon  the  voltage  regulation  is 
merely  of  academic  interest,  the  increase  in  the  exciting  cur¬ 
rent  with  change  in  the  load  may  nevertheless  be  sufficient  to 
affect  the  regulation  of  the  secondary  e.m.f.  in  the  case  of  a 
long  transmission  line  delivering  energy  through  transformers 
operated  with  cores  at  high  magnetic  densities.  Under  the 
conditions  here  assumed  the  lagging  wattless  exciting  current 
produces  a  drop  in  e.m.f.,  not  only  in  the  low  impedance  of 
the  primary  winding  of  the  transformer,  but  also — and  to  a 
much  greater  extent — in  the  very  considerable  impedance  of  the 
transmission  line.  Thus,  those  features  which  seem  of  no  im¬ 
portance  whatever  when  dealing  with  the  transformer  alone 
may  assume  a  practical  aspect  when  considered  in  connection 
with  other  equipment  with  which  the  transformer  is  used. 
—Ed.] 


to  the  mean  loss  Wm  under  working  conditions.  This  condi¬ 
tion,  however,  must  apply  not  only  to  the  motor  as  a  whole,  but 
also  to  its  individual  parts,  so  that  the  distribution  of  the  losses 
remains  practically  unaffected.  The  object  will  be  obtained, 
though  not  accurately,  yet  nearly  enough  for  practical  pur¬ 
poses,  if  the  motor  is  run  continuously  with  its  pressure  and 
current  reduced  in  proportion  to  the  square  root  of  the  load 
factor;  that  is,  test  voltages  V/X  normal  voltage:  test  amper¬ 
age  =  V/ X  normal  amperage.  The  copper  losses  throughout 
the  motor  will  be  exactly  /  times  the  copper  losses  at  full 
load,  as  desired,  and  the  iron  losses  in  the  armature  are  also 
reduced  approximately  in  the  desired  proportion  on  account 
of  both  the  flux  and  the  speed  being  smaller  than  the  normal. 
The  friction  losses  are  the  only  ones  which  are  reduced  appreci¬ 
ably  less  than  in  the  desired  ratio.  He  thinks  that  such  a  test 
is  as  well  suitable  for  ventilated  machines  as  for  totally  en¬ 
closed  ones. — Lond.  Electrician,  March  25. 

Slotting  of  Commutators. — C.  W.  Squier. — An  article  em¬ 
phasizing  the  correctness  of  the  general  opinion  of  traction 
managers  that  the  slotting  of  commutators,  together  with  the 
use  of  a  higher  grade  brush,  has  reduced  to  a  large  extent  the 
trouble  due  to  flashing  and  flat  spots  on  commutators.  If  the 
various  motor  troubles  in  traction  systems  be  analyzed  about 
so  per  cent  of  them  are  traced  directly  to  the  flashing  from 
the  brush  holders  or  commutators  to  the  shell  or  from  brush- 
holder  to  brush  holder.  It  has  been  formerly  suggested  that  it 
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might  not  be  necessary  to  slot  commutators  if  the  softest  grade 
of  amber  mica  were  used.  Soft  mica  is  liable  to  cause  trouble, 
however,  as  it  does  not  have  sufficient  resistance  against  com¬ 
pression  and  will  squeeze  out  and  distort  the  shape  of  the  com¬ 
mutator.  The  best  methods  seem  to  be  to  use  mica  which  is 
hard  enough  to  prevent  the  commutator  from  losing  its  shape 
and  then  to  slot  out  the  mica  to  a  moderate  depth  wherever 
necessary.  For  the  past  year  and  a  half  the  Brooklyn  Rapid 
Transit  System  has  been  slotting  the  commutator  of  its  150-hp 
elevated  service  motors.  The  total  number  of  motor  flashes  for 
the  last  nine  months  is  30  per  cent  less  than  for  the  nine  months 
immediately  preceding  the  inauguration  of  the  slotting  practice. 
Furthermore,  it  is  found  that  the  number  of  cases  of  motor 
troubles  as  a  whole  has  been  rapidly  decreasing  as  the  number 
of  motors  with  slotted  commutators  has  increased.  Several 
types  of  machines  have  been  tried  for  slotting  commutators, 
but  those  equipped  with  a  circular  saw  or  milling  cutter  are  the 
most  effective. — Elec.  R’y.  Journ.,  April  2. 

Short-Circuiting  of  Alternators. — An  account  of  some  fur¬ 
ther  discussion  of  Miles  Walker’s  two  recent  papers  on  short- 
circuit  effects  with  turbo-alternators  and  the  relative  merits  of 
salient-pole  and  cylindrical  rotors.  A.  H.  Law  described  some 
short-circuit  tests  on  a  Parsons  set  in  the  Carville  power  sta¬ 
tion,  Newcastle.  The  staying  of  the  end  connections  was  dis¬ 
cussed  by  Kahn,  who  also  stated  that  the  sudden  short-circuit 
current  of  a  non-synchronous  machine  was  only  about  six 
times  the  full-load  current.  J.  H.  Rider  described  a  short- 
circuit  which  resulted  in  the  16  i-in.  bolts  of  a  coupling  being 
sheared  through.  G.  G.  Stoney  said  that  a  short-circuit  at  full 
pressure  is  not  really  a  severe  enough  test,  as  the  shock  is 
greater  when  a  machine  is  paralleled  while  completely  out  of 
phase.  A  method  of  reducing  the  shock  due  to  bad  paralleling 
was  described  by  G.  W.  Partridge.  J.  T.  Irwin  pointed  out 
that  the  author,  in  his  calculations,  neglected  the  forces  due  to 
the  reaction  of  the  coils  against  the  stray  flux  from  the  field, 
which  would  be  very  much  increased  on  short-circuit. — Lond. 
Elec.  Eng’ing,  March  24. 

Short-Circuit  Tests  of  Direct-Current  Machines. — R.  Docze- 
KAL. — The  conclusion  of  his  article  illustrated  by  diagrams  on 
short-circuit  tests  of  direct-current  generators  and  motors. 
The  chief  aim  of  the  author  is  to  show  the  availability  of  a 
sufficiently  exact  method  of  investigating  the  heating  of  direct- 
current  machines  which  cannot  be  fully  loaded  in  the  testing- 
room. — Elek.  und  Masch.  (Vienna),  March  6. 

Starting  Induction  Motors. — A  note  on  a  recent  British  pat¬ 
ent  (6956,  1909;  March  17,  1910),  granted  to  Siemens  Brothers 
Dynamo  Works  and  M.  Kloss.  In  order  to  obtain  a  large  start¬ 
ing  torque  from  two  non-synchronous  motors,  the  rotors  have 
been  mechanically  and  electrically  coupled  together,  and  acted 
on  by  two  stators  the  phase  of  the  fluxes  in  which  could  be  ad¬ 
justed  180  electrical  degrees  with  respect  to  each  other.  The 
rotor  e.m.fs.,  therefore,  opposed  each  other.  According  to  the 
present  invention,  the  motors  are  made  of  unequal  output,  so 
that  though  the  currents  in  the  two  rotors  are  equal,  the 
e.m.fs.  are  different.  With  180  deg,  phase  displacement,  the 
smaller  motor  acts  as  a  generator,  while  the  larger  one  gives  a 
high  starting  torque  with  a  small  supply  and  low  losses.  If 
more  convenient,  a  transformer  may  be  interposed  between  the 
two  rotors.  The  arrangement  is  described  as  particularly  suit¬ 
able  for  ship  propulsion. — Lond.  Elec.  Eng’ing,  March  24. 

Single-Phase  Induction  Motor. — C.  F.  Smith. — A  paper  pre¬ 
sented  to  the  (Brit.)  Inst.  Elec.  Eng.  The  author  here  dis¬ 
cusses  the  connection  between  the  current  and  voltage  in  the 
stator  of  a  single-phase  induction  motor  and  the  current  and 
voltage  in  the  rotor,  and  deduces  expressions  suitable  for  use 
in  practical  calculations. — Lond.  Electrician,  March  25. 

Testing. — E.  F.  Collins. — In  a  continuation  of  his  long  illus¬ 
trated  serial  on  commercial  electric  testing  the  author  dis¬ 
cusses  the  rotary  converters. — Gen.  Elec.  Rev.,  April. 

Lamps  and  Lighting. 

Measurement  of  Light  and  Illumination. — An  account  of  a 
discussion  which  recently  took  place  before  the  (British) 


Illuminating  Engineering  Society  on  methods  of  measuring 
light  and  illumination.  A.  G.  Vernon  Harcourt  said  that  the 
question  of  the  comparison  of  lights  of  different  colors  had 
been  attempted  in  various  ways.  A  plan  which  gave  good  re¬ 
sults  was  that  of  Sir  William  Abney,  in  which  the  movements 
made  with  the  photometer  head  were  rapid,  corresponding  to 
some  extent  with  the  flicker  arrangement,  presenting  alter¬ 
nately  at  short  intervals  the  bluer  light  and  the  redder  light; 
thus  it  was  possible  to  form  a  judgment  of  the  relative  illumi¬ 
nation  of  the  two  much  better  than  could  be  formed  by  a 
gradual  adjustment  of  the  distances.  Even  inexperienced  men 
are  able  to  make  satisfactory  comparisons  when  using  a  star¬ 
shaped  “spot,”  when  they  judge  simply  by  the  distinctness  of 
the  pattern.  J.  A.  Fleming  pointed  out  that  there  are  three 
national  primary  standards  at  the  present  time — the  pentane 
standard,  the  hefner  standard  and  the  bougie  decimale.  An 
enormous  amount  of  labor  has  been  spent  in  determining  the 
ratio  of  those  standards,  but  they  all  labored  under  similar  dis¬ 
advantages.  The  light  varies  in  a  most  marked  way  with  at¬ 
mospheric  conditions,  and  with  other  minute  circumstances, 
which  make  differences  that  are  not  small.  Those  differences 
were  not  discovered  until  comparisons  were  made  with  electric 
lamps.  “What  astonished  him  most  was  that  in  our  great  insti¬ 
tutions,  like  the  National  Physical  Laboratory,  they  began  their 
researches  by  comparing  with  incandescent  lamps  to  determine 
how  much  the  pentane  lamp  varied  with  the  atmospheric  mois¬ 
ture,  pressure  and  other  factors,  and,  having  determined  this, 
they  threw  aside  the  incandescent  lamp  and  accepted  the  pen¬ 
tane  as  a  standard.”  He  thought  that  insufficient  work  has 
been  done  on  the  subject  of  the  (Violle)  platinum  standard  of 
light.  There  is  nothing  so  suitable  as  platinum  taken  at  its 
melting  point  for  a  primary  standard,  and  there  is  nothing 
superior  to  the  large-bulb  incandescent  lamp  properly  aged  and 
prepared  as  the  secondary  standard.  C.  C.  Paterson  expressed 
the  opinion  that  Fleming  ran  down  the  pentane  lamp  rather 
severely.  In  spite  of  all  imperfections,  the  pentane  lamp  serves 
exceedingly  well  for  the  present  as  a  primary  standard.  One 
is  able  with  care  to  reproduce  the  value  of  the  candle  from  the 
pentane  lamp  to  an  accuracy  of  0.2  per  cent,  and  possibly  o.i 
per  cent.  The  color  of  the  molten  platinum,  which  freezes  at 
from  1710  deg.  to  1720  deg.,  is  a  very  red  light,  indeed,  and  it 
seemed  to  him  that  that  must  rule  it  out  of  the  sphere  of  use¬ 
ful  photometry.  Probably  it  is  redder  than  the  hefner.  As 
to  the  color  problem,  this  is  a  physiological  one,  and  must 
surely  be  based  fundamentally  on  some  form  of  average  value 
— that  is,  one  must  get  some  “eye”  which  might  be  considered 
as  the  “average  eye.”  He  was  not  sure  how  that  can  be  done  on 
a  really  wide  scale,  but  it  is  possible  to  get  a  number  of  people 
whose  color  sight  is  just  about  “normal”  and  the  mean  of  whose 
observations  should  approach  closely  to  the  true  average. 
He  gave  some  diagrams  showing  photometric  comparisons  for 
four  different  observers.  W.  E.  Sumpner  spoke  of  the  diffi¬ 
culty  of  getting  at  the  mean  spherical  candle-power.  It  is 
comparatively  easy  in  the  case  of  glow  lamps,  and  he  thought 
that  the  best  way  of  defining  the  candle-power  of  a  glow  lamp 
is  by  its  candle-power  in  a  direction  at  right  angles  to  the  fila¬ 
ments.  This  is  an  easy  measurement  to  make,  and  from  it  the 
mean  spherical  candle-power  can  be  obtained  by  multiplying 
by  a  factor,  about  0.8,  which  is  almost  the  same  for  all  glow 
lamps.  With  the  light  of  arc  lamps  it  is  a  different  matter. 
There  one  has  to  deal  with  a  candle-power  distribution  which 
varies  in  a  very  complicated  sort  of  way,  and  with  a  quantity 
which  is  not  constant  in  itself.  There  are  few  arc  lamps  that  re¬ 
main  constant  in  candle-power  for  more  than  a  second,  and  al¬ 
though  elaborate  methods  have  been  devised  for  measuring  the 
candle-power  of  arc  lamps  in  different  directions  he  ventured 
the  statement  that  not  many  people  would  actually  work  them 
out,  because  the  process  is  tedious  and  the  result  rarely,  if  ever, 
accurate.  Unless  some  method  can  be  used  for  measuring  by 
a  single  test  the  mean  spherical  candle-power,  it  will  not  often 
be  measured.  The  determination  of  mean  spherical  candle- 
power  is  important,  but  if  it  is  to  be  carried  on  commercially  it 
must  be  done  by  a  single  measurement.  J.  T.  Morris  considered 
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that  the  Krease-spot  photometer  is  as  satisfactory  as  any  of  the 
others.  Just  as  good  results  can  be  obtained  with  a  well-made 
grease  spot  as  with  the  Lummer-lirodhun  photometer,  but  the 
grease  spot  must  be  well  made.  As  to  the  measurement  of  the 
mean  spherical  candle-power,  he  said  that  it  is  necessary  to 
make  a  number  of  observations  and  take  the  mean  of  them. 
From  a  series  of  observations  made  on  a  hand-worked  arc  he 
ascertained  the  mean  spherical  candle-power  to  an  accuracy  of 
3  per  cent.  The  flame  electrodes,  which  have  been  so  largely 
used,  are  not  capable  of  giving  such  constancy  of  results.  He 
showed  a  slide  giving  the  results  of  a  test  of  a  certain  form  of 
latnp.  The  lamp  w'as  tested  ne.\t  day  and  there  was  a  great  di¬ 
versity  in  .the  results.  Another  result  on  an  alternating  circuit 
showed  a  very  wide  diversity,  and  with  the  enclosed  flame  arc 
of  the  Jandus  type  a  still  greater  diversity  of  the  observations 
was  obtained.  The  apparatus  that  he  used  for  obtaining  the 
polar  curves  of  arc  lamps  consisted  of  two  plane  oval-shaped 
mirrors,  the  position  of  which  could  be  varied  so  as  to  reflect 
the  light  at  any  angle  into  the  photometer.  Two  advantages 
aro.se  out  of  this  arrangement ;  firstly,  the  arc  lamp  was  fixed 
in  one  position  throughout  the  test,  and,  secondly,  the  sum  of 
two  beams  was  obtained  taken  from  opposite  sides  of  the  lamp. 
— Lond.  Electrician,  March  25. 

Tests  of  Incandescent  Lamps  and  Standards  of  Illumination. 
—  The  German  .Association  of  Electrical  Engineers  has  pro¬ 
posed  some  changes  in  the  rules  for  the  measurement  of  the 
mean  horizontal  candle-power  of  incandescent  lamps.  These 
proposed  changes  will  be  voted  upon  at  the  next  general  meet¬ 
ing  The  mean  horizontal  candle-power  is  determined  by  the 
method  of  rotating  the  lamp,  but  the  speed  of  the  rotation  must 
not  lie  so  high  that  a  disturbing  flickering  in  the  photometer  is 
observed  or  that  the  filament  is  distorted.  Incandescent  lamps 
tested  by  the  Reichsanstalt  are  used  as  comparison  lamps.  Two 
methods  of  testing  are  described.  The  rules  on  photometric 
units  contained  formerly  the  word  “lux”  (meterkerze.  that  is, 
meter-candle).  This  is  now-  to  be  changed  into  “hefner  lux,” 
so  that  the  term  hefner-lux  is  to  be  u.ied  instead  of  meter- 
candle.  .As  a  practical  measurement  for  determining  the  illumi¬ 
nation  of  streets,  squares,  etc.,  or  of  the  interior  of  rooms  the 
mean  horizontal  illumination  at  a  height  of  i  m  (3.3  ft.)  above 
the  ground  is  to  be  used.  The  maximum  and  the  minimum 
horizontal  illumination  of  tlie  whole  illuminated  surface  are 
also  to  be  measured.  I  he  lack  of  uniformity  of  illumination 
(“Ungleichmiissigkeit  der  Heleuchtung”)  is  measured  by  the 
ratio  of  the  maximum  to  the  minimum  horizontal  illumination. 
The  “specific  consumption”  of  a  lighting  system  is  the  consump¬ 
tion  (in  watts  for  electric  lighting)  for  one  lux  mean  horizontal 
illumination  and  for  i  sq.  m  horizontal  surface. — Elek.  Zeit., 
March  24. 

Brightness  of  Sources  of  Light. — K.  Stockhausen. — In  the 
concluding  parts  of  his  illustrated  article  on  the  blinding  effect 
of  various  sources  of  light  on  the  eye  the  author  gives  figures 
of  the  brightness  of  a  great  many  different  sources  of  light. 
The  following  figures  give  the  brightness  in  hefner  candles  per 
square  centimeter;  For  ordinary  candles  it  is  about  0.7;  for 
petroleum  from  0.75  to  3.7;  for  illuminating  gas  lamps,  0.6  to 
6.7  (the  latter  figure  referring  to  inverted  incandescent  gas 
lamps)  :  for  acetylene  lamps,  4  to  6.  Carbon-filament  lamps 
have  a  brightness  of  from  57  to  170;  a  25-cp  tantalum  lamp, 
190.5;  a  35-cp  zirconium  lamp,  186.8;  a  32-cp  osram  lamp,  219.5; 
a  .>o-cp  tungsten  lamp,  265.0:  Nernst  lamps,  without  globe,  from 
390  to  494;  electric  arc  lamps,  about  3000.  The  brightness  of 
the  sky  on  days  when  it  is  possible  to  look  into  the  sky  without 
suffering  any  blinding  effect  is  about  0.75  hefner-candle  per 
square  centimeter.  It  might,  therefore,  be  considered  desirable 
to  try  to  get  such  a  brightness  of  sources  of  light,  although,  in 
general,  it  is  believed  by  the  author  to  be  wrong  to  consider 
daylight  as  the  standard  for  artificial  illuminants  The  author 
finally  discusses  the  effect  of  various  other  factors  on  the  blind¬ 
ing  effect  on  the  eye. — Zeit.  f.  Beleucht.,  Feb.  27  and  March  10. 

Arc  Lamps. — An  illustrated  review  of  recent  progress  in 
electric  arc  lamps.  Diagrams  are  given  of  the  distribution  of 


light  from  various  lamps.  Fig.  i  gives  the  curves  for  an  arc 
lamp  with  Blondel  electrodes  20  mm  and  18  mm  in  diameter, 
consuming  15  amp  at  40  volts.  The  first  diagram  of  Fig.  i  re¬ 
lates  to  the  naked  arc,  while  the  second  diagram  refers  to  the 
use  of  an  opal  globe;  in  the  first  case  the  mean  lower  hemi¬ 
spherical  candle-power  is  4100,  in  the  second  case  it  is  3500 
The  third  diagram  of  Fig.  i  gives  the  horizontal  illumination 
of  the  ground  by  a  Blondel  lamp  suspended  at  a  height  of  8  m 


(26  ft.)  above  the  ground.  The  illumination  is  given  in  lu.\ 
as  a  function  of  the  distance  from  the  point  vertically  below  the 
lamp.  Fig.  2  gives  a  diagram  of  Monasch,  which  show’s  the 
illumination  of  the  ground  by  two  lamps  suspended  at  a  height 
of  8  m  (26  ft.)  above  the  ground  and  the  two  lamps  being  at 
a  distance  of  60  m  (197  ft.)  from  each  other.  The  abscissa^ 
are  given  in  meters,  the  ordinates  in  lux.  Curve  1  refers  to 
flame-arc  lamps.  Curve  II  to  Blondel  lamps.  Curve  III  to  an 
arc  w'ith  vertical  electrodes,  without  a  globe,  and  Curve  IV 
to  an  enclosed  arc  lamp.  The  best  average  illumination  is 
obtained  with  the  Blondel  lamps.  The  author  then  discusses 
the  mechanism  in  various  new  lamps  for  regulating  the  elec¬ 
trodes,  and  describes  the  lamps  of  Cibie,  Bardon  and  Excello, 
all  of  which  have  vertical  electrodes  side  by  side.  A  descrip 
tion  is  also  given  of  the  new  Timar-Dreger  lamp,  using  no 
regulating  mechanism  whatever,  which  has  already  been  de¬ 
scribed  in  detail  in  the  Digest. — L’lndustrie  Elec.,  March  25. 

Impregnated  Carbon  Electrodes  for  Arc  Lamps. — A  note  on 
a  recent  British  patent  (21,374,  1909;  March  17,  1910)  granted 
to  Gebr.  Siemens  &  Company.  To  increase  the  light  emitted 
from  flame-arc  electrodes  they  are  made  of  a  sheath  of  pure 
carbon  and  a  core  consisting  of  60  per  cent  of  a  mixture  of 
molybdates  and  tungstates  of  cerium,  lanthanum  or  didyminin. 
20  per  cent  of  iron  tungstate,  and  20  per  cent  of  the  fluorides 
of  the  rare  earths  to  ensure  uniform  vaporization  and  quiet 


Fig.  2 — Illumination  Curves  from  Two  Arc  Lamps. 

burning.  Tar  or  water-glass  may  be  used  as  a  binding  medium 
— Lond.  Elec.  Eng’ing,  March  24. 

Generation,  Transmission  and  Distribution. 
Transmission  Line  Calculations. — W.  E.  Miller. — The  dis¬ 
cussion  of  transmission  lines  has  not,  as  a  rule,  considered 
lines  much  above  200  miles  in  length.  This  being  the  case, 
approximate  methods  have  generally  been  used,  as  these  possess 
all  needful  accuracy  for  lines  not  over  200  miles  long,  operat- 
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ing  at  60  cycles,  or  not  more  than  nearly  double  this  distance 
at  25  cycles.  When  applied  to  greater  distances,  however,  these 
methods  are  not  reliable.  The  author  gives  the  beginning  of  a 
discussion  of  lines  of  greater  distance  and  shows  that  they  can 
be  calculated  by  methods  which  are  as  simple  as  those  usually 
employed.  The  results  are  obtained  from  the  exact  solution  of 
the  general  equations  which  solve  the  problem  of  transmission 
lines  with  distributed  capacity  and  self-induction  and  leakage, 
of  which  the  last  may  be  either  due  to  corona  effect  or  to 
leakage  at  the  insulators.  The  various  constants  required  for 
the  complete  computation  of  any  transmission  line  likely  to  be 
used  for  some  time  to  come  have  been  calculated,  as  well  as 
the  mathematical  tables  necessary  for  the  work.  The  solution 
employed  is  that  used  by  Kennedy  and  involves  the  use  of 
hyperbolic  functions  of  the  complex  quantity.  The  use  of  the 
complex  quantity  was  first  introduced  into  this  problem  by 
Steinmetz,  with  a  resulting  simplification  of  the  formulas  and 
operations  required  for  obtaining  results.  The  article  is  to  be 
continued. — Gen.  Elec.  Rev.,  April. 

Calculation  of  Transmission  Lines. — M.  W.  Fkankli.n. — In 
a  continuation  of  his  long  serial  on  the  complete  calculation  of 
a  transmission  line,  the  author  gives  a  summary  of  the  different 
calculations  to  be  made  and  illustrates  the  method  by  working 
out  the  complete  solution  for  a  numerical  example. — Gen.  Elec. 
Rev.,  April. 

Electricity  in  Sugar  Refineries. — F.  Grosz. — A  discussion  of 
the  use  of  electricity  in  Austrian  sugar  refineries.  In  general, 
e.m.fs.  of  250  volts  or  260  volts  are  used  since  a  high  voltage 
is  impracticable  on  account  of  the  high  temperature  in  the  re¬ 
finery  and  the  high  humidity  of  the  air  and  the  particularly 
difficult  conditions  of  insulation.  These  would  render  the  use 
of  high-tension  current  very  dangerous.  Direct  current  at  no 
volts  is  almost  always  used  for  lighting,  while  for  motors 
three-phase  currents  are  generally  used.  If  the  centrifuges  are 
driven  in  groups,  a  direct-current  motor  is  as  good  as  a  three- 
phase  motor,  but  with  individual  motor  drive  three-phase  in¬ 
duction  motors  are  preferable.  For  the  smaller  centrifuges  a 
squirrel-cage  induction  motor  is  suitable,  while  for  more 
powerful  machines  an  induction  motor  with  slip  rings  and  a 
rheostat  is  preferably  used  on  account  of  the  greater  facility 
of  regulating  the  starting  current. — Zeit.  d.  Dampfkesselunters, 
November,  tqoq;  abstracted  in  L’Industrie  Elec.,  March  10. 

.Adjustable  Magnetic  Coupling. — The  .A^dler  Works  place  on 
the  axle  I  of  the  steam  engine  or  gas  engine  (Fig.  3)  a  mag- 


a 


netic  field  system  a  which  is  excited  from  an  independent 
source  of  current,  while  the  armature  b  is  placed  on  the  axle 
to  be  coupled.  This  is  provided  with  three  brushes  c  which 
are  connected  to  the  stator  d  of  a  three-phase  motor,  the  rotor 
of  which  is  also  fixed  on  the  axle  II.  By  means  of  the  rheostats 
h  and  /  and  the  switch  g  the  speed  of  the  axle  II  can  be  regu¬ 
lated  within  wide  limits.  A  regulator  of  Henri  Pieper  applies 
to  the  case  of  a  steam  engine  which  drives  a  dynamo  operating 
in  parallel  with  a  storage  battery.  In  the  same  way,  as  before, 
the  dynamo  takes  along  the  axle  to  be  coupled.  The  character¬ 
istic  feature  of  the  system  is  the  method  of  regulating  the 
coupling.  Use  is  made  of  a  valve  operated  by  an  electromagnetic 
coil  connected  to  the  terminals  of  the  battery.  relay,  which  is 
also  connected  with  the  battery,  short-circuits  or  connects  to  the 
circuit  a  resistor  in  series  with  the  first  electromagnet  and  thus 
regulates  the  current  according  to  the  state  of  charge. — LTn- 
dustrie  Elec.,  March  10. 


Electric  Cranes. — H.  H.  Bkol’ghto.n. — .\  continuation  of  his 
long  illustrated  serial.  In  the  present  installment  crane  ar¬ 
rangements  are  dealt  with.  Overhead  traveling  cranes  are  di¬ 
vided  into  12  groups,  and  descriptions  of  a  number  of  ordinary 
overhead  traveling  cranes  of  the  multi-motor  and  mono-motor 
types  are  given.  Special  cranes  coming  under  the  other  groups 
are  considered,  and  drawings  of  typical  cranes  built  by  English 
and  Continental  European  manufacturers  are  included  in  the 
article. — Lond.  Electrician,  March  25. 

Electric  Equipment  of  Docks. — .An  illustrated  description  of 
the  electric  equipment  of  Smith’s  docks  in  North  Shields,  in 
England.  A  continuous-current  supply  is  obtained  from  the 
Tynemouth  Corporation  station,  where  a  bulk  three-phase  sup¬ 
ply  from  the  Newcastle-upon-Tyne  Electric  Supply  Company 
is  converted,  and  a  three-phase  supply  is  also  available.  The 
whole  of  the  hydraulic  and  compressed-air  installations  are 
now  worked  electrically  and  electric  pumping  is  extensively  em 
ployed. — Lond.  Elec.  Eng’ ing,  March  24. 

Coal  Mine. — VV'.  A.  Reece. — An  illustrated  article  on  the 
Westport-Stockton  Coal  Company’s  colliery  in  Westport,  New 
Zealand,  and  especially  the  electric  motor  equipment.  There 
are  two  main  generating  units,  each  consisting  of  a  300-kw. 
66oo-volt,  60-cycle,  three-phase  generator.  For  lighting  about 
the  plant  and  for  operating  a  number  of  direct-current  motors 
on  the  conveyors  and  jiggers  in  the  main  coal-storage  bins  a 
loo-kw  generator  is  employed.  Electric  energy  is  used  for 
hauling,  ventilation,  etc.,  the  trolley  system  for  hauling  being 
supplied  from  three  motor-generator  substations. — Gen.  Elec 
Rev.,  .April. 

Water-Power  Developments. — F.  Koester. — The  first  article 
of  a  series  giving  a  general  review  of  hydroelectric  engineer¬ 
ing  practice.  The  author  discusses  the  economy  and  engineer¬ 
ing  aspects  of  the  impounding  of  water  and  deals  especially 
with*  the  erection  of  dams  and  the  various  materials  used  in 
their  construction. — Eng.  Mag.,  .April. 

Condenser. — A  note  on  a  new  pattern  of  condenser  in  which 
the  air  pump  is  dispensed  with,  and  the  air  extracted  by  the 
circulating  water  on  the  ejector  principle. — Lond.  Elec.  Eng’ing. 
March  24. 

Traction. 

Electric  Ship  Propulsion. — W.  P.  Durt.nell. — A  paper  read 
before  the  (Brit.)  Inst,  of  Naval  .Architects.  In  order  to  adapt 
the  steam  turbine  running  at  a  high  constant  speed  to  the 
propeller  running  at  a  proportionally  low  speed,  the  author  has 
developed  a  system  in  which  the  steam  turbine  drives  an  elec¬ 
tric  generator  at  a  constant  speed,  chosen  to  give  the  highest 
efficiency,  and  the  propeller  is  driven  by  a  low-speed  motor 
whose  speed  can  be  varied.  He  employs  a  simple  squirrel-cage 
three-phase  motor  as  being  the  most  mechanical  for  trans¬ 
mitting  the  very  large  power  required,  and  he  varies  the  speed 
of  this  by  changing  the  frequency  of  the  current  supplied  to  it. 
On  the  main  turbine  shaft  are  mounted  the  revolving  field 
structure  of  a  three-phase  alternator  and  the  rotor  of  a  second 
alternator,  which  he  calls  a  “transformer-generator.”  Assum 
mg  that  the  main  alternator  is  a  four-pole  machine  and  the  sec¬ 
ond  alternator  a  two-pole  machine,  the  connections  for  obtain 
ing  the  different  speeds  are  as  follows :  For  the  first  speed 
ahead,  the  stator  of  the  first  alternator  is  connected  to  the 
rotor  of  the  second  one  (through  slip  rings)  in  such  a  way  that 
it  produces  a  rotating  field  in  the  direction  opposite  to  that  in 
which  the  set  is  being  driven  mechanically.  Thus,  if  the  speed 
IS  1000  r.p.m.,  the  frequency  of  the  main  alternator  will  be  33Vfi 
cycles  per  second,  and  the  frequency  of  the  second  alternator, 
if  excited  with  direct  current,  would  be  16%  cycles  per  second 
.As  the  second  machine  is  excited  with  three-phase  current  at 
3.1'^  cycles  per  second,  it  creates  a  rotating  field  in  the  oppo¬ 
site  direction ;  the  resultant  rotating  field  in  this  second  machine 
corresponds  to  a  frequency  of  i6’%  cycles  per  second  in  the 
contrary  direction  to  the  rotation  of  the  rotor,  and  this  is  the 
frequency  of  the  current  led  from  the  stator  terminals  of  this 
machine  to  the  motor.  If  the  induction  motor  driving  the 
propeller  is  wound  for  42  poles,  the  speed  of  the  motor,  allow¬ 
ing  1V2  per  cent  slip,  will  be  46.8  r.p.m.  For  the  second  speed 
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ahead,  the  alternator  stator  is  connected  directly  to  the  induc¬ 
tion  motor  without  the  intermediary  of  the  generator-trans¬ 
former  ;  the  frequency  is,  therefore,  33%  cycles  per  second,  and 
the  speed  of  the  motor  will  then  be  about  double,  say,  92.8 
r.p.m.,  allowing  for  a  slip  of  per  cent.  For  the  third 
speed  ahead,  two  of  the  three  phases  of  the  generator  stator  are 
reversed,  before  connection  to  the  slip  rings  of  the  generator- 
transformer,  and  thus  the  rotating  field  with  which  the  latter  is 
excited  now  travels  in  the  same  direction  as  the  direction  of 
rotation.  The  speed  of  the  motor  will  be  138  r.p.m.  The  genera¬ 
tor  always  runs  at  constant  speed,  so  that  the  efficiency  of  the 
turbine  is  high.  For  reversing,  two  of  the  three  leads  of  the  con¬ 
nections  to  the  motor  are  interchanged,  the  connections  of  the 
generator  being  the  same  as  before  for  all  three  speeds.  Thus 
the  motor  turns  in  the  reverse  direction,  and  the  torque  is  high 
for  the  first  speed  astern,  in  view  of  the  low  frequency  of  i6V^ 
cycles  per  second,  the  full  output  can  be  developed  on  reversing, 
and  the  first  speed  astern  position  of  the  controller  can  be  used 
as  a  very  powerful  brake.  In  the  discussion,  C.  A.  Parsoris 
criticised  the  general  principle  of  electric  driving  in  two  re¬ 
spects.  In  the  first  place,  if  the  combined  efficiency  is  85  per 
cent,  the  15  per  cent  is  lost  as  heat,  and  this  would  increase 
the  already  great  difficulties  of  ventilation,  and,  secondly,  if 
there  were  a  short-circuit  of  one  of  these  large  machines  in 
such  a  confined  space,  everyone  in  the  engine-room  would  be 
killed  by  copper  poisoning. — Lond.  Elec.  Eng’ing,  March  24. 

Electric  Trunk  Railroads. — C.  Heilfron. — The  first  part  of 
an  illustrated  discussion  of  various  special  problems  of  electric 
traction  for  trunk  railways.  The  author  gives  a  brief  summary 
of  the  characteristics  of  the  different  single-phase  commutator- 
motor  systems  for  traction  purposes,  as  well  as  of  other  trac¬ 
tion  systems  in  which  single-phase  current  is  used  in  the  trolley 
wire.  The  article  is  to  be  continued. — Elek.  Zeit.,  March  24. 

St.  Clair  Tunnel. — An  article  on  the  St.  Clair  tunnel  operated 
by  single-phase  system  in  which.use  is  made  of  six  three-motor 
locomotive  units  fed  with  3300-volt,  25-cycle  current  generated 
in  a  steam-turbine  station  and  distributed  by  a  catenary-sup¬ 
ported  copper  wire.  In  the  present  article  the  features  of 
maintenance  and  operation  which  have  developed  during  the 
past  tw’o  years  of  electrical  service  are  discussed  in  some  de¬ 
tail. — Elec.  Rail.  Journ.,  April  2. 

Practice  of  Traction  Shops. — An  illustrated  article  describing 
the  shops  of  the  Cincinnati  Traction  Company,  with  special 
reference  to  the  motor  drive  of  tools,  the  armature-shop  meth¬ 
ods,  and  the  system  of  card  records.  Another  article  deals 
with  shop  practices  at  Indianapolis,  and  discusses  especially 
methods  for  caring  for  wheels,  brakes  and  motors  on  a  large 
road. — Elec.  Rail.  Journ.,  April  2. 

Wires,  Wiring  and  Conduits. 

Electric  Wiring. — S.  Ebell. — An  illustrated  article  on  elec¬ 
tric  wiring  methods  for  lamp  and  motor  installations  in  build¬ 
ings  of  reinforced  concrete. — Elek.  Anz.,  March  6. 

Electrophysics  and  Magnetism. 

Polarization  of  Dielectrics  in  a  Steady  Field  of  Force  and 
Resistivities  of  Dielectrics. — W.  M.  Thornton. — The  slow 
polarization  of  a  dielectric  ellipsoid  suspended  in  a  steady  field 
of  force  can  be  followed  by  observing  from  time  to  time  the 
period  of  small  swings  about  the  line  of  the  field.  In  a  perfect 
insulator  the  polarization  reaches  its  full  value  in  a  much 
shorter  time  than  the  period  of  such  a  moving  system;  and  a 
single  observation  of  the  latter  would  suffice  to  determine  the 
dielectric  constant  of  the  ellipsoid.  In  all  solid  dielectrics  there 
is,  however,  slow  electrical  movement  under  the  influence  of 
the  field  within  the  ellipsoid  and  a  consequent  accumulation  of 
charge  at  each  end.  The  restoring  couple,  and,  therefore,  the 
apparent  dielectric  constant,  increase  until  the  limit  to  molecular 
|K)larization  is  reached.  The  advantage  of  the  method  is  that 
the  “conduction”  current  is  confined  to  the  separation  of 
charge  within  the  solid  symmetrically  about  the  central  sec¬ 
tion.  The  author  gives  an  account  of  observations  made  upon 
the  behavior  of  various  solid  dielectrics,  in  which  the  total 
polarization  is  expressed  in  terms  of  the  apparent  dielectric 
constant.  From  these  observations  the  resistivity  of  insulators 
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has  been  found  in  a  new  way.  The  resistivities  in  ohms  per 
cubic  centimeter  at  17  deg.  C.  are  as  follows: 


Substance 

ParaiKn  wax  . 

Quartz  (cut  perpendicular  to  the  optic  axis) . . 

Flint  glass  (density  3.3) . 

Sulphur . 

Resin  . 

Used  Quartz  . 

India  rubber  . 

Ebonite  . 

(Tanada  balsam  . 

Flint  glass  (density  4.1) . 

Amber  . 

guartz  (cut  parallel  to  the  optic  axis) . 

utta  percha  . 


Ohms  per  cubic  centimeter. 

4.9  X  10“ 

2.0  X  10“ 

9.9  X  10“ 

8.2  X  10“ 

7.0  X  10“ 

1.6  X  10*® 

1.5  X  10“ 

4.5  X  10“ 

2.8  X  I  o'* 

2.5  X  10'* 

1.5s  X  lo'* 

I. S3  X  lo'* 

6.21  X  lo** 


— Phil.  Mag.,  March. 

Electric  Discharges  Through  Hydrogen. — J.  Trowbridge. — 
An  account  of  experiments  on  discharges  of  electricity  through 
hydrogen.  The  author  points  out  certain  hydrodynamic 
analogies  which  the  discharges  of  electricity  through  gases  pre¬ 
sent.  The  striae  in  Geissler  tubes  are  analogous  to  waves  set 
up  in  narrow  channels  by  opposite  pulsations  of  different 
periods.  Striae  are  greatly  influenced  by  the  direction  of 
cathode  rays.  Certain  forms  of  tubes  described  in  the  article 
can  imitate  the  action  of  a  transverse  magnetic  field  in  ap¬ 
parently  increasing  the  conductibility  of  the  rarefied  gas  and 
restoring  the  condition  of  stratification.  Striae  can  be  formed 
by  .condenser  discharges ;  and  such  striae  lead  one  to  suppose 
a  time  of  ionization  beyond  our  power  of  measurement.  By 
means  of  a  suitably  placed  diaphragm  successive  stages  in 
stratification  can  be  produced.  By  modification  of  the  form  of 
discharge  tubes  rectification  of  alternating  discharges  is  pos¬ 
sible.  The  Doppler  effect  in  hydrogen  is  not  modified  by  caus¬ 
ing  two  canal  rays  to  oppose  each  other.— /4m.  Journ.  of 
Science,  April. 

Electric  Resistivity  and  Hardness  of  Steel. — C.  Barus. — 
Strouhal  and  the  author  have  formerly  suggested  a  relation 
between  the  thermoelectric  force  and  the  specific  resistance  of 
steel  varying  with  temper  from  hard  to  soft.  In  the  present 
note  the  author  endeavors  to  show  that  the  electrical  resistance 
or  the  thermoelectric  hardness  of  steel  is  more  than  a  mere 
empiric  expression  of  its  state  of  temper. — Phys.  Rev.,  March. 

Elementary  Magnets. — J.  Kunz. — An  account  of  an  investi¬ 
gation  in  which  the  author  determined  the  absolute  values  of 
the  moments  of  the  elementary  magnets  of  iron,  nickel  and  mag¬ 
netite.  The  author  also  uses  his  theory  to  calculate  the  weight 
of  an  atom  of  hydrogen  and  his  result  (1.66  XiO"*^  gr-).  as 
based  on  the  theory  of  ferro-magnetism  agrees  quite  closely 
with  the  result  obtained  by  Rutherford  from  the  theory  of 
radioactivity  (1.61  X  lo*'^  gr.).  He  considers  this  coincidence 
to  be  strong  evidence  in  favor  of  the  theories  involved. — Phys. 
Rev.,  March. 

Photo-Electricity. — F.  K.  Richtmyer. — In  a  continuation  of 
his  investigation  of  the  photo-electric  properties  of  the  alkali 
metals  the  author  has  studied  the  dependence  of  photo-electric 
current  on  the  wave-length  of  the  incident  light. — Phys.  Rev., 
March. 


Units,  Measurements  and  Instruments. 

Laboratory  Applications  of  Photo-Electricity. — F.  K.  Richt¬ 
myer. — While  performing  photo-electric  experiments  the  author 
was  impressed  with  the  possibilities  of  putting  this  phenomenon 
to  various  laboratory  uses  where  optical  measurements  by  eye 
are  either  extremely  difficult  or  altogether  impossible.  For  ex¬ 
ample,  as  a  photometric  device  for  monochromatic  light  a  sen¬ 
sitive  sodium  surface  excels  the  eye  in  several  respects.  In  a 
properly  constructed  cell  there  is  absolutely  no  fatigue.  The 
greatest  sensibility  is  in  the  blue  and  violet  region,  where  the 
eye  is  least  sensitive.  The  magnitude  of  the  photo-electric 
current,  that  is,  the  sensibility  of  the  device,  can  be  increased 
by  (a)  increasing  the  area  of  the  sodium  surface,  (b) 
increasing  the  area  of  the  photometric  field,  and  (c)  de¬ 
creasing  the  distance  of  the  field  from  the  sensitive  sur¬ 
face,  whereas  the  action  of  the  eye.  depends  simply  on  the 
intensity  of  light  in  the  photometric  field.  In  a  photometer 
little  gain  in  sensibility  results  from  increasing  the  size 
of  the  field,  or,  within  limits,  of  moving  the  field  nearer 
the  eye.  A  case  in  point  is  the  measurement  of  decay  of 
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phosphorescence.  A  sample  of  Balmain's  paint  on  a  visiting  author  thinks  that  semi-automatic  or  completely  automatic  sys- 
card  was  exposed  to  sunlight  for  30  seconds,  and  then  placed  terns  will  play  an  important  part  in  the  future  development  of 


over  a  window  about  8  cm  in  front  of  a  sodium  surface,  so  that 
10  sq.  cm  or  12  sq.  cm  of  the  card  were  exposed.  At  first  the 
rate  of  deflection  of  the  electrometer  was  too  rapid  for  accu¬ 
rate  measurement.  After  about  six  minutes,  however,  obser¬ 
vations  were  begun  and  the  rate  of  charge  taken  by  chronograph 
about  every  four  minutes,  continuing  for  one  hour  after  ex¬ 
posure.  The  results  are  shown  in  Fig.  4;  curve  I,  in  which  the 
ordinates,  while  photo-electric  currents,  are  proportional  to  the 


intensity  of  light  emitted  by  the  phosphorescing  paint.  When 
the  above  data  are  plotted  in  the  usual  manner  with  i/Vl 
against  time,  the  curve  II  results.  Another  possible  application 
results  from  the  fact  that  the  total  quantity  of  electricity  dis¬ 
charged  from  the  sensitive  surface,  and,  therefore,  the  perma¬ 
nent  deflection  given  to  the  electrometer,  depends  on  the  in¬ 
tegral  I  dt,  where  I  represents  the  light  intensity  over  an  inter¬ 
val  of  time  dt.  That  is,  such  a  combination  of  cell  and  elec¬ 
trometer  is  to  light  measurements  what  the  electrolytic  cell  is 
to  the  measurement  of  quantity  of  electricity.  In  this  way  the 
study  of  short  decay  phosphorescence  might  be  possible.  The 
writer  has  also  made  measurements  of  the  relative  total  quan¬ 
tity  of  light  passing  through  a  photographic  shutter  set  at 
speeds  of  o.oi,  0.02  and  0.04  seconds.  For  this  purpose  the 
closed  shutter,  mounted  in  front  of  the  cell,  was  illuminated  by 
a  beam  of  parallel  light.  The  “exposure”  was  then  made  and 
the  resulting  deflection  of  the  electrometer  noted.  In  the  case 
of  o.oi  second  the  deflection  was  from  20  mm  to  30  mm. — 
Phys.  Rev.,  March. 

British  Physical  Laboratory. — An  account  of  last  year’s  work 
of  the  National  Physical  Laboratory  of  Great  Britain.  The 
number  of  tests  made  has  greatly  increased.  The  number  of 
electrical  and  general  engineering  tests  was  20,044  in  1909 
(against  14,354  in  1908),  while  in  the  observatory  department 
41,794  tests  were  made  (against  30,725  in  1908).  Two  large 
developments  of  new  work  are  noticed,  one  being  the  building 
of  a  large  experimental  tank  which  will  be  worked  in  accord¬ 
ance  with  the  wishes  of  the  Institute  of  Naval  Architects,  and 
the  other  being  the  study  of  aeronautics.  A  sketch  is  given  of 
the  work  contemplated  for  1910. — Lond.  Electrician,  March  25. 

Electrochemical  Equivalent  of  Silver. — F.  Laporte  and  P. 
DE  LA  Gorge. — In  a  paper  presented  to  the  French  Academy  of 
Sciences  the  authors  report  on  their  continued  researches  in 
which  they  developed  more  refined  methods  for  the  chemical 
purification  of  the  materials  employed.  As  a  result,  the  values 
of  the  electrochemical  equivalent  of  silver  obtained  by  inde¬ 
pendent  researches  in  England,  France,  and  Germany  are  now 
in  good  agreement.  The  mean  is  1.11829  milligrams  per 
coulomb. — L’Industrie  Elec.,  March  25. 

Telegraphy,  Telephony  and  Signals. 

Telephone  Tariff. — H.  C.  Steidle. — The  conclusion  of  his 
article,  in  which  the  author  shows  that  the  variation  in  the 
tariffs  of  several  telephone  systems  owned  by  the  State  or 
by  private  companies  is  not  due  to  differences  in  the  quality 
of  the  engineering  features  or  operation,  but  is  rather  based  on 
the  differences  in  the  economical  and  commercial  aims.  The 


telephone  engineering. — Elek.  Zeit.,  March  24. 

Electrolytic  Detector. — P.  Jegou. — An  illustrated  description 
of  a  new  electrolytic  detector  of  high  sensitiveness,  operated 
without  any  auxiliary  e.m.f.  The  arrangement  is  shown  in 
Fig-  St  where  a  represents  the  antenna,  d  the  detector,  c  the 
earth,  and  t  the  receiving  telephones;  in  this  case  Sullivan 
telephones  with  a  resistance  of  10,000  ohms  were  used.  The 
detector  d  consists  of  a  small  glass  vessel  containing  in  the 
bottom  mercury,  in  which  pure  tin  is  dissolved.  The  tin 
amalgam  is  in  connection  with  the  outside  by  means  of  a  plat¬ 
inum  wire.  Above  the  amalgam  there  is  a  solution  of  sulphuric 
acid  in  water,  and  the  thin  electrode  at  the  top  is  of  the  same 


Fig.  5 — Electrolytic  Detector. 


nature  as  in  ordinary  electrolytic  detectors. — La  Lumiere  Elec., 
March  19. 

Telegraph  Typewriter. — An  illustrated  description  of  the 
telegraph  typewriter  of  Cerebotani,  which  has  recently  under¬ 
gone  tests  in  the  French  telegraph  department.  It  is  operated 
like  an  ordinary  typewriter.  The  telegrams  are  printed  on  the 
receiving  as  well  as  on  the  transmitting  station.  The  apparatus 
is  intended  as  a  substitute  for  the  Morse  apparatus,  and  is 
stated  to  work  with  double  tht  speed  of  the  latter.  It  can  be 
connected  to  an  ordinary  telephone  line,  and  it  is  claimed  that 
telephonic  transmission  is  not  influenced  thereby.  The  con¬ 
struction  of  the  apparatus  is  described  by  means  of  diagrams. — 
Elek.  Zeit.,  March  24. 

Book  Reviews 

The  Copper  Handbook.  Vol.  IX.  Houghton,  Mich.:  Horace 
J.  Stevens,  publisher.  1628  pages.  Price,  $5. 

The  ninth  annual  edition  of  “The  Copper  Handbook,”  for  the 
year  1909,  lists  and  describes  7751  copper  mines  and  mining 
companies.  The  descriptions  vary  from  bare  mention  to  16 
pages,  according  to  the  importance  of  the  subject  treated.  In 
the  present  volume  about  800  more  companies  are  treated  than 
in  the  review  for  1908.  There  are  about  40  statistical  tables 
furnishing  all  possible  information  in  the  copper  industry.  In 
addition  to  this,  the  book  contains,  as  usual,  a  large  number  of 
chapters  of  a  general  nature  connected  with  copper.  These 
contain  the  history  of  copper,  its  chemistry,  mineralogy,  metal¬ 
lurgy  and  the  uses  of  the  metal.  There  are  also  chapters  de¬ 
voted  to  the  substitutes  for  copper,  its  alloys,  brands  and  grades 
and  an  extended  glossary  of  mining,  smelting  and  manufactur¬ 
ing  terms.  The  principal  known  copper  deposits  of  the  world 
are  located  and  described.  Altogether  the  volume  is  practically 
a  complete  reference  book  of  the  copper  industry. 

Practical  Irrigation;  Its  Value  and  Cost.  Containing  tables 
of  comparative  cost,  relative  soil  production,  reservoir  di¬ 
mensions  and  capacities,  and  other  data  of  value  to  the  prac¬ 
tical  farmer.  By  Aug.  J.  Bowie,  Jr.  New  York:  McGraw- 
Hill  Book  Company,  publisher.  240  pages,  53  ills.  Price,  $3. 

The  title  of  this  book  is  somewhat  misleading,  as  it  deals 
rather  with  the  engineering  of  irrigation  or  construction  of 
irrigation  works  than  with  irrigation  proper ;  there  is  practically 
nothing  of  the  science  of  irrigation  from  the  farmers’  side 
except  in  the  discussion  of  the  evaluation  of  irrigation  in  any 
given  case.  The  work  is  logically  developed  and  the  whole 
thing  is  treated  from  the  economic  standpoint.  The  author 
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briefly  outlines  the  irriRation  methods  now  in  use,  and  then  should  be  of  value  to  central-station  managers  who  are  in¬ 
takes  up  in  detail  the  construction  of  irrigation  works,  such  as  terested  in  developing  a  pumping  load,  as  the  economic  side 
canals,  penstocks,  dams,  reservoirs,  etc.,  the  driving  of  wells,  is  here  well  presented  and  a  great  deal  of  important  data  and 
and  the  selection  and  operation  of  pumping  outfits.  This  hook  useful  tables  for  facilitating  calculations  are  given. 


Large  Boring  Mill. 


Coal  Meter 


frictions  located  at  the  upper  ends  of  the  vertical  feed  shafts,  a 
rapid  motion  is  communicated  by  power  to  the  feeding  mechan¬ 
ism.  These  frictions  can  he  engaged  instantly  at  any  time  by 
simply  pulling  the  rapid  traverse  lever,  loc.ated  in  a  convenient 
position  alxive  the  feed  liox.  Pulling  this  lever,  automatically 
disengages  the  regular  feed,  and  reverses  the  travel  of  the  tool 
at  a  speed  of  ft.  per  minute  horizontally,  and  6  ft.  per 
minute  vertically  aiul  in  angular  directions.  It  is  impossible 
for  accidents  to  occur  with  this  device,  and  no  mental  effort 
IS  required  on  the  part  of  the  operator,  as  there  is  but  one 
•lirection  in  which  to  pull  the  lever,  which  always  returns  the 
tool  over  the  surface  on  which  it  has  taken  the  cut.  The 
power  rapid  traverse  is  an  admirable  labor-saving  and  produc¬ 
tion-increasing  device,  entirely  eliminating  the  laborious  w'ork 
of  moving  the  heads  by  a  crank-handle  or  a  wheel. 

The  safety  shear-pin  device  placed  on  the  rear  of  each  end 
of  the  cross-rail  prevents  injury  to  the  feed  mechanism  in 


of  the  delivery  chute,  which  is  positively  geared  to  a  registering 
mechanism  recording  the  downward  movement  of  the  columt> 
of  material.  The  rotation  of  the  vane  has  been  found  to  vary 
directly  as  the  downward  motion  of  the  material  in  chute,  which 
in  turn  depends  on  quantity  withdrawn. 

The  meter  is  of  simple  and  rugged  design.  .^11  parts  coming 
in  contact  with  material  measured  are  made  of  bronze  to  with¬ 
stand  corrosive  or  rusting  action,  and  the  gears  and  hearings 
run  in  a  bath  of  oil.  The  counter  may  be  set  to  read  in  pounds, 
tons,  cubic  feet  or  bushels,  as  may  be  desired.  Practical  tests 
seem  to  show  that  this  meter  may  be  relied  on  for  accurate  and 
trustworthy  readings.  .An  interesting  use  of  the  device  was  re¬ 
cently  demonstrated  in  the  power  station  of  an  interurban  elec¬ 
tric  railway  where  is  was  possible  to  analyze  the  fuel  consump¬ 
tion  of  various  units  under  different  conditions  of  rapidly 
fluctuating  railway  loads.  The  coal  meter  described  above  is 
manufactured  by  O.  D.  Harvard  Company,  Scranton,  Pa. 


NEW  TYPE  OF  LARGE  BORING  MILL. 

The  60-in.  motor-driven  boring  mill  shown  in  the  accom¬ 
panying  ilhi.stration  is  one  of  a  new  line  of  machine  tools  which 
embody  a  number  of  improvements  in  design  and  operation. 
This  60-in.  mill  has  a  table  62  in.  in  diameter  and  takes  work 
46  in.  high  under  the  cross-rail.  Its  design  has  been  figured 
for  ample  strength  to  withstand  the  heaviest  cuts  with  higli- 
speed  steels,  with  a  massive  angular  bearing  which  makes  the 
table  self-centering  under  any  condition  of  load  or  work. 

The  cross-rail  is  box-shaped,  of  massive  proportions,  and 
IS  raised  by  power  independently  of  the  table  drive.  The  heads 
carrying  the  tool-holders  are  entirely  independent  in  their 
movements,  both  in  the  direction  and  amount  of  their  feed. 
They  can  be  set  for  any  angles  and  have  a  vertical  or  angular 
travel  of  30  in.  Both  heads  can  be  brought  to  the  center  of 
the  cross-rail  for  boxing.  The  middle  point  is  accurately 
marked  by  a  positive  stop. 

The  power  rapid  reverse  feature  is  furnished  regularly  on 
all  60-in.  mills.  This  device  is  entirely  separate  from  the 
regular  feeding  mechani.sm,  and  is  driven  at  constant  speed, 
direct  from  the  countershaft  by  silent  chain.  By  means  of 


case  the  heads  are  accidentally  run  together.  A  coupling  in¬ 
troduced  into  the  vertical  feed  shaft  transmits  its  motion 
through  a  small  pin,  which  is  arranged  to  be  sheared  off  in 
case  any  abnormal  stress  occurs  in  the  feed  mechanism.  Addi¬ 
tional  pins  are  furnished,  or  in  case  of  emergency,  a  wire  nail 
may  be  used  equally  well. 

I  his  60-in.  boring  mill  is  driven  by  a  lo-hp  Westinghouse 
constant-speed  direct-current  motor  running  at  i  i»So  r.p.m.  and 
belted  through  countershaft  and  cone  pulleys  to  the  driving 
shaft  of  the  mill.  A  belt-shifter  makes  the  changes  from  step 
to  step  of  the  cone  pulleys  easily  and  quickly,  and  without 
injury  to  the  belt.  The  friction  clutch  in  the  cone-pulley 
countershaft  permits  the  mill  to  be  stopped  and  started  without 
interfering  with  the  motor. 

The  new  line  of  large  boring  mills,  described  and  illustrated 
in  the  foregoing,  and  which  includes  machines  built  in  42-in., 
48-in.,  54-in.,  6o-in.  and  72-in.  sizes,  is  manufactured  by  the 
Colburn  Machine  Tool  Company,  Franklin,  Pa.  These  ma¬ 
chines  are  equipped  with  either  constant  or  adjustable  speed 
Westinghouse  motors. 

COAL  METER  FOR  POWER  PLANTS. 


.\  novel  and  useful  addition  to  power-house  auxiliary  equip¬ 
ment  is  a  coal  meter  of  the  inferential  type,  which  is  designed  to 
measure  the  delivery  of  coal  or  other  granular  material.  The 
device  consists  of  a  spiral  vane  element,  inserted  in  the  center 
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RECOVERING  SUNKEN  CARGO  OF  NAILS  BY 
LIFTING-MAGNETS. 

On  I'eb.  9  a  barge  laden  with  1500  tons  of  wire  nails  in  kegs, 
steel  barrel  hoops,  staples  and  barbed  wire,  sank  in  deep  w’ater 
in  the  Mississippi  River  near  the  La  Fayette  Street  docks  in 
.N’ew  Orleans.  At  New  Orleans  the  Mississippi  River  is  com¬ 
paratively  narrow  and  very  deep,  and  without  the  use  of  elec¬ 
tromagnetic  lifting  devices  it  is  probable  that  the  sunken  cargo 
would  have  been  a  total  loss.  It  is  difficult  for  submarine  tlivers 
to  work  at  a  gre.ater  depth  than  75  ft.,  owing  to  the  pressure 
of  the  water.  Accordingly,  the  attempt  was  made  to  bring  the 
kegs  of  nails  and  other  material  to  the  surface  by  the  use  of  a 
lifting  magnet  manufactured  by  the  Cutler-Hammer  Manufac¬ 
turing  Company. 

A  magnet  was  sent  from  Milwaukee  by  express,  and  the 
Carnegie  Steel  Company  dispatched  Mr.  C.  S.  Proudfoot,  an 
expert  electrician  from  the  Homestead  Steel  Works,  to  install 
the  magnet  and  oversee  its  operation.  The  work  of  recovering 
the  cargo  was  then  begun  by  the  American  Steel  &  Wire  Com¬ 
pany,  which  owns  the  greater  portion  of  the  sunken  material. 
I'he  experiment  was  quite  successful,  as  may  be  judged  by  an 
inspection  of  the  accompanying  illustrations,  which  are  repro¬ 
ductions  of  photographs  taken  at  the  scene  of  the  operations. 

It  was  found  that  the  barge,  on  sinking,  had  broken,  and  that 
the  larger  part  of  it  had  slipped  out  into  water  about  too  ft. 
<leep,  where  the  current  is  rapid.  Hut  the  lifting  magnet  proved 
equal  to  the  situation.  The  largest  haul  which  has  been  made 
with  this  magnet  consisted  of  five  kegs  of  nails  weighing 
100  11).  each,  one  bundle  of  hoops  weighing  79  lb.  aud  one 
bundle  of  fence  wire  weighing  155  lb.,  thus  making  734  lb.  in 
all.  An  average  haul  was  perhaps  about  four  kegs  of  nails. 
Sometimes  the  keg  was  broken  and  swept  away  during  the 
lifting  operations,  but  the  mass  of  nails  enclosed  was  brought 
to  the  surface  adhering  to  the  magnet  and  retaining  the  shape 
of  the  keg.  Owing  to  the  residual  magnetism,  the  nails  have  a 
tendency  to  stick  to  the  magnet  even  after  the  electricity  is 
lurned  oft  and  to  effect  a  prompt  unloading,  the  direction  of 
current  flow  is  reversed  to  dump  the  load. 


Fig.  1 — Recovering  Nails  from  River  Bed. 


.\t  first  the  divers  were  afraid  of  the  magnet  and  objected  to 
going  down  when  the  magnet  was  under  water.  They  feared 
that  if  they  should  touch  it  or  get  too  near  it  they  would  be 
killed.  ^  However,  on  the  assurance  of  the  electrician  and  by 
carefully  venturing  near  the  strange  implement,  the  divers 
gradually  became  accustomed  to  it.  The  magnet  used  is  43  in. 


in  diameter  and  about  10  in.  high.  It  weighs  3200  lb.,  and  on 
cast-iron  billets  in  ordinary  commercial  service  is  .said  to  have 
a  lifting  capacity  of  1500  lb.,  nearly  half  its  own  weight. 

This  is  believed  to  be  the  first  time  a  lifting  magnet  has  been 
iLsed  to  recover  a  cargo  under  water  at  a  great  depth.  In  or¬ 
der  to  make  the  magnet  effective  under  water  at  a  pressure  of 
45  lb.  or  more,  a  special  liquid  insulation  was  poured  into  and 
around  the  coils,  .\fter  the  coil  is  wound,  the  bottom  plate  of 


Fig.  2 — Recovering  Nalls  from  River  Bed. 

metal  is  screwe<l  tight  on  the  lower  face  and  the  cracks  sealed. 
From  the  top  the  air  is  exhausted  by  a  vacuum  pump  and  at 
the  same  time  a  valve  admitting  the  flow  of  liquid  insulation  is 
opened.  .Afterward  the  insulation  is  subjected  to  a  pressure  of 
150  lb.  and  all  holes  or  crevices  are  filled  with  it.  On  cooling, 
this  insulation  hardens  and  becomes  w'aterproof.  The  connect¬ 
ing  wires  are  led  through  watertight  bushings.  These  are  heavily 
rubber  coated  and  on  the  outside  is  a  piece  of  rubber  hose  to 
protect  further  against  moisture.  Electricity  was  furnished  by 
the  N’ew  Orleans  Railways  &  Light  Company  by  means  of  a 
special  circuit.  The  magnet  is  operated  at  iio  volts  and  it  took 
53  amp  for  its  successful  operation  at  New  Orleans. 

Several  barges  carrying  steel  and  iron  products  have  been 
.sunk  in  the  Mississippi  River  recently,  and  as  the  success  of 
salvage  operations  by  lifting  magnets  has  been  demonstrated 
at  New  Orleans,  the  process  will  undoubtedly  be  used  at  other 
wrecks. 


ADJUSTABLE  PORCELAIN  TUBE  CUTTER. 

The  accompanying  illustration  shows  an  adjustable  porcelain 
tube  cutter  manufactured  by  the  Hagstrom  Hrothers  Manufac¬ 
turing  Company,  Lindsborg,  Kan.  The  tool  is  admirably 


Porcelain  Tube  Cutter, 


adapted  for  severing  different  sizes  of  porcelain  tubes  commonly 
used  in  ordinary  construction  work  and  weighs  14  oz.  It  is 
guaranteed  to  cut  up  into  lengths  any  standard  make  of 

porcelain  tube  within  its  range,  without  crushing  it,  and  to  con¬ 
tinue  to  do  so  indefinitely  without  sharpening,  if  properly  han¬ 
dled.  The  tool  is  so  designed  that  pressure  is  applied  to  the 
porcelain  tube  at  four  points,  thereby  causing  the  porcelain  to 
snap  oft’  at  any  point  where  pressure  is  applied.  The  device 
should  prove  a  very  useful  addition  to  a  wireman’s  kit. 
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PORTABLE  FREQUENCY  METERS.  for  various  ranges  of  measurement  with  alternating  current  is 

-  produced  by  means  of  ordinary  or  polarized  electromagnets. 

The  design  of  the  instruments  described  herewith  are  based  With  ordinary  electromagnets  the  armature  of  the  base  piece 
on  the  resonance  (vibration-reed)  principle  which  has  proved  is  attracted  twice  with  each  armature,  while  with  the  polarized 
eminently  satisfactory  as  a  means  of  accurately  determining  electromagnet  only  a  strengthening  and  weakening  of  the  mag- 
the  frequency  of  alternating-current  circuits.  As  shown  in  net  takes  place,  and  consequently  each  frequency  is  accom- 
Fig.  I  a  row  of  springs  of  graduated  pitch  is  mounted  on  a  panied  by  one  single  attraction.  This  method  has  been  adopted 
base  piece  and  at  the  free  ends  are  corresponding  teeth  or  reeds.  for  the  purpose  of  'doubling  the  range  of  measurement  with 
The  base  piece  is  excited  by  an  electromagnet,  through  which  the  same  number  of  teeth.  In  this  case  there  is  a  switch  on  the 
the  current  passes.  Those  teeth  which  are  synchronous  with  apparatus  by  which  it  is  possible  to  connect  either  an  electro- 
the  current  then  show  their  resonance  by  a  distinct  visible  magnet  or  a  polarized  electromagnet  to  the  same  base  piece, 
o.scillation.  Frahm  frequency  meters  are  said  to  be  remarkable  Kig.  2  shows  a  Frahm  portable  frequency  meter  with  case  open, 
for  the  independence  of  results  from  voltage  fluctuation  and  The  Frahm  instruments  are  made  by  Siemens  &  Halske  and  are 
wave  form;  for  not  being  influenced  by  external  magnetic  fields;  marketed  in  this  country  by  James  G.  Biddle,  Philadelphia,  Pa. 


AUTOMATIC  TRACK  SWITCHES. 


Fig.  2 — Portable  Frequency  Indicator. 


Figs.  1  and  2 — Automatic  Track  Switches. 


side  opening  for  the  rod  between  the  solenoid  core  and  switch 
lever  is  covered  inside  the  case  by  an  accordion-like  leather  bag 
which  is  connected  to  both  the  rod  and  the  case,  as  shown.  This 
minimizes  the  friction  caused  by  the  rod  as  it  moves  back  and 
forth  through  the  opening,  and  at  the  same  time  the  bag  pre¬ 
vents  the  rod  from  bringing  water  into  the  case.  The  box  is 
also  provided  with  a  drain  to  the  sewer  system  for  carrying  off 
interior  condensation.  In  both  forms  of  switches  described, 
overhead  contact  is  made  through  wires  which  are  suspended 
from  insulators  at  a  level  slightly  below  that  of  the  trolley 
wire.  As  is  customary  with  automatic  track  switches,  motor- 
men  who  do  not  have  to  leave  a  straight  run  simply  pass  under 
the  contact  with  their  controllers  in  the  “off”  position.  Lamp 
signals  can  be  used  in  connection  with  these  switches  to  show 
from  a  distance  the  position  of  the  switch. 


Hg.  1 — Reeds  of  Frequency  Indicator. 


for  extreme  constancy  covering  years  of  continual  usage ;  and 
insensibility  to  foreign  vibrations.  For  wide  ranges  the  instru¬ 
ments  are  provided  with  teeth  of  3  mm  width  and  4  mm  length, 
while  for  demonstration  purposes  the  teeth  are  7  mm  wide  and 
of  square  surface,  to  be  more  easily  read.  For  the  latter  reason 
the  teeth  are  also  given  a  coat  of  white  enamel.  At  full  re¬ 
sonance  the  amplitude  of  oscillation  is  about  17  mm  in  teeth  of 
3  mm  in  width,  and  about  25  mm  in  teeth  of  7  mm  in  width. 
Meters  are  constructed  for  any  required  ranges  between  the  fre¬ 
quencies  of  7.5  and  140.  To  secure  best  indications  it  is  cus- 


The  Siemens- Schuckert  Works,  Berlin,  Germany,  build-  the 
two  automatic  track  switches  illustrated  herewith.  The  design 
shown  in  Fig.  i  was  devised  for  situations  where  the  electrical 
apparatus  may  be  set  alongside  the  track  at  the  base  of  the 
pole.  This  arrangement  is  not  only  most  convenient  but  renders 
the  device  immune  from  water  troubles.  The  equipment  con¬ 
sists  essentially  of  two  solenoids,  the  cores  of  which  are  joined 
to  a  double-arm  lever  which  pulls  or  pushes  the  switch  tongue; 
a  cut-in  awitch,  and  a  reversing  switch  connected  in  circuit 
so  that  the  second  solenoid  cannot  pull  the  switch  tongue  back 
to  its  original  position  until  the  initial  movement  is  complete. 
Fig.  2  shows  the  cast-iron  box  and  equipment  used  when  it  is 
necessary  to  bury  the  solenoids.  As  in  the  other  design,  the 
cores  are  connected  to  a  double-arm  lever.  The  switches  are 
placed  in  a  small  box  on  a  pole.  In  this  design  special  pre¬ 
cautions  are  taken  to  keep  water  out  of  the  solenoid  box.  The 
magnet  coils  are  made  of  enameled  wire  and  the  cores  are 
copper  plated  to  prevent  rusting.  It  will  be  observed  from  the 
illustrations  that  the  entrance  of  dirt  and  water  by  way  of  the 
top  of  the  box  is  prevented  by  using  a  gasket  of  tarred  hemp 
rope  laid  in  a  groove  over  which  the  lid  is  tightly  screwed.  The 


tomary  for  frequencies  between  30  and  70  cycles  to  have  one 
reed  for  each  half  cycle;  for  frequencies  between  80  and  140 
one  reed  per  complete  cycle ;  and  for  frequencies  below  30 
cycles  one  reed  per  %  cycle.  Under  normal  conditions  each 
instrument  is  provided  with  connection  terminals  for  65  volts, 
TOO  volts,  130  volts,  180  volts  and  250  volts.  By  means  of  a 
special  attachment  which  mechanically  influences  the  base  piece 
a  regulation  of  -f-  or  —  20  per  cent  is  obtained  and,  therefore, 
any  voltage  whatever  between  50  and  300  may  be  used.  Ex¬ 
perience  has  proved  that  it  is  better  to  use  separate  terminals 
for  ordinary  voltages  than  to  employ  a  switch  device.  Under 
the  latter  conditions  it  has  been  observed  that  with  a  frequency 
lying  between  two  of  the  reeds  and  correctly  showing  a  small 
amplitude,  an  overloading  of  the  apparatus  is  easily  possible 
by  increasing  this  amplitude.  The  excitation  of  the  base  piece 


TRANSMISSION  SYSTEM  OF  THE  IDAHO-OREGON 
POWER  COMPANY. 

The  present  transmission  system  of  the  Idaho-Oregan  Light 
&  Power  Company,  in  the  region  •  surrounding  Boise,  Idaho, 
comprises  two  water-pov^er  generating  stations,  one  of  1500  kw 
capacity  at  the  Horseshoe  Bend  of  the  Fayette  River,  and  one 
of  900  kw  capacity  at  Barber  Dam  on  the  Boise  River,  six  miles 
from  the  city  of  Boise,  together  with  about  112  miles  of  high- 
tension  transmission  line,  approximately  one-half  of  which 
operates  at  the  transmission  potential  of  66,000  volts  and  one- 
half  at  23,000  volts. 

The  two  generating  stations  above  referred  to  at  the  present 
time  supply  the  principal  load  of  the  system^  the  lighting  and 
traction  service  of  the  city  of  Boise,  through  23,000-volt  lines. 
To  supply  the  region  north  and  west  of  Boise,  where,  besides 
the  local  service,  power  is  used  for  mining,  a  transformer  sub¬ 
station  has  been  installed  at  Emmett,  42  miles  from  the  city  and 
16  miles  beyond  the  power  plant  on  the  Horseshoe  Bend  line, 
stepping  up  from  23,000  volts  to  66,000  volts  through  three 
looo-kw  delta-connected  Westinghouse  transformers.  From 
this  station  the  66,ooo-volt  lines  continue  through  the  Plymouth 
and  Ontario  substations  to  the  Weiser  substation.  Sixty-five 
miles  northwest  of  this  point  the  Idaho-Oregon  company  is 


Fig.  1 — view  of  Substation. 


building  the  great  Oxbow  hydraulic  water-power  plant  on  the 
Snake  River,  which  will  make  available  approximately  30,000  hp 
and  will  ultimately  be  used  to  supply  the  principal  load  of  the 
system  at  Boise,  at  a  transmission  distance  of  125  miles.  When 
the  Oxbow  station  is  completed  and  put  into  operation,  the 
Horseshoe  Bend  and  the  Barber  Dam  plants  will  be  operated 
as  auxiliary  generating  stations. 

The  principal  substation,  both  in  the  present  plant  operation  and 
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backward  and  forward  is  necessitated  by  a  change  of  fruit,  and 
yet  by  the  use  of  the  inter-phone  system  a  change  of  fruit  six 
or  eight  times  a  day  without  any  possibility  of  confusion  or 
delay  can  be  brought  about. 

The  availability  of  inter-phones  for  immediate  use  and  the 
comparative  ease  and  inexpensiveness  of  an  installation  are  well 
illustrated  by  this  case.  When  the  order  was  telegraphed  to 
the  Western  Electric  Company  a  time  limit  of  10  days  was  im¬ 
posed.  The  equipment  was  forwarded  from  Atlanta  by  ex¬ 
press  and  an  engineer  was  sent  immediately  to  Winter  Park. 
Everything  was  in  readiness  and  the  installation  completed  be¬ 
fore  the  10  days  had  expired.  The  accompanying  illustrations 
are  views  obtained  recently  at  the  Winter  Park  packing  house. 
The  photograph  taken  in  the  grading  room.  Fig.  i,  shows  clear¬ 
ly  the  installation  of  three  of  the  inter-phone  sets.  Also  in 
Fig.  2,  showing  the  packing-room,  a  telephone  is  installed  on 
the  middle  post  in  the  rear.  There  are  at  present  10  stations 
in  this  telephone  system.  On  each  convenient  post  in  the  grad- 
ing-room  has  been  placed  a  telephone  to  aid  in  keeping  the  dif¬ 
ferent  crews  notified  of  a  change  of  pack.  The  inter-phone 
set  is  neat  in  appearance  and  compact.  Directly  beneath  each 
transmitter  are  two  rows  of  small  buttons,  or  keys,  and  ac¬ 
companying  each  button  is  an  appropriate  nameplate.  Merely 
pressing  the  key  opposite  any  nameplate  places  one  in  com¬ 
munication  with  the  desired  party. 


Fig.  2 — Packing  Room. 


belts,  the  sizing  machines,  the  paper  room  and  the  pressroom — 
must  be  notified  every  time  the  fruit  changes  at  the  minute  of 
changing,  and  whose  fruit  is  coming  next.  This  necessitates 
the  emptying  of  all  the  bins  of  the  previous  fruit,  the  changing 
of  the  paper  at  nearly  100  packing  stands,  the  changing  of  the 
boxes  on  the  box  carriers,  and  the  shifting  of  the  racks  in  the 
drying-rooms  for  the  change.  It  will  be  readily  seen  that  a 
large  amount  of  detail  and  notification  and  cross-notification 


TELEPHONES  IN  A  FRUIT-PACKING  ESTABLISH¬ 
MENT. 


The  installation  of  telephones  in  the  new  packing  house  of 
the  Willcardo  Fruit  Company,  at  Winter  Park,  Fla.,  is  inter¬ 
esting  as  an  example  of  modern  methods  in  the  fruit-packing 
industry.  The  inter-phone  system  is  being  used  with  great  suc¬ 
cess  to  expedite  the  movement  of  the  oranges  that  pour  every 
day  into  this  big  packing  plant.  The  perishable  nature  of  the 
product  handled  by  the  Willcardo  company  makes  it  impera¬ 
tive  to  keep  things  moving.  The  problem  is  to  reduce  to  a  mini- 
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Fig.  1 — Grading  Room  Showing  Grading  Belts. 

mum  the  chances  of  spoiling  the  fruit  while  in  the  hands  of 
the  packers  and  to  keep  everything  at  all  times  in  readiness 
for  the  arrival  of  the  next  consignment. 

Telephone  service,  particularly  the  automatic  type  repre¬ 
sented  by  the  “inter-phone,”  has  been  found  an  indispensable 
aid  to  the  organization  of  the  packing  establishment,  for  where 
fruit  packing  is  a  continuous  process,  a  hitch  anywhere  would 
mean  the  piling  up  and  clogging  of  the  flow  of  fruit  and  utter 
demoralization.  As  fruit  is  packed  in  the  company’s  house  for 
some  70  or  80  different  growers,  and  as  every  grower’s  fruit 
must  be  kept  separate,  and  as  fruit  is  sometimes  received  from 
some  four  or  five  different  growers  at  one  time,  it  means  that 
every  department — the  receiving  room,  the  elevators,  the  soak¬ 
ing  tank,  the  washing  machines,  the  drying  racks,  the  grading 
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so  positioned  and  proportioned  that  the  contacts  automatically 
drop  open  to  produce  a  wide  and  ample  break  in  the  clean  oil 
of  the  center  of  the  tank  when  the  mechanism  is  released  by  the 
handle  or  tripping  coils.  The  spring-socketed  seats  of  the  butt 
contacts  also  assist  in  producing  a  rapid  positive  break,  besides 
assuring  a  self-aligning  and  firm  closure  of  the  contacts.  The 
leads  or  bushings  of  the  circuit-breaker  are  of  the  well-known 
condenser  terminal  type  brought  out  by  the  Westinghouse  com¬ 
pany.  A  simple  tell-tale  device  indicating  the  position  of  the 
contacts  is  provided  by  a  small  double-pole,  double-throw  switch 
operated  by  the  controlling  system,  which  is  arranged  to  light 
a  red  lamp  on  the  switchboard  while  the  circuit  is  closed  and  a 
green  lamp  when  the  breaker  is  open. 

The  66,ooo-volt  circuit-breakers  for  the  Idaho-Oregon  system 
have  a  total  break  of  about  17^4  in.  per  contact,  or  35  in.  per 
pole.  Each  breaker  has  a  rated  capacity  of  300  amp,  being 
especially  designed  to  open  the  circuit  under  severe  conditions. 
The  small  space  and  head  room  required  by  this  apparatus  espe¬ 
cially  recommends  it  for  installations  where  space  is  limited, 
and  the  thorough  insulation  afforded  by  its  oil-immersed  con¬ 
tacts  in  lined  tanks,  the  internal  insulating  barriers  and  con¬ 
denser  terminals,  insure  the  reliability  and  safety  of  its  opera¬ 
tion  in  handling  the  heaviest  overloads  and  short-circuits.  The 
ease  with  which  these  circuit-breakers  are  installed  and  ad¬ 
justed,  and  the  accessibility  of  all  operating  parts  for  examina¬ 
tion,  are  also  important  items  in  gaining  the  favor  of  operating 
men. 

The  circuit-breakers  on  the  lines  of  the  Idaho-Oregon  Light 
&  Power  Company  have  already  been  operated  more  than  six 
months,  and  during  this  time  have  handled  some  extreme  over¬ 
loads  and  surges  in  a  manner  gratifying  to  the  company’s  engi¬ 
neers.  Several  surges  have  occurred  in  which  the  voltage  rose 
beyond  the  scale  of  the  meters,  90,000  volts.  These  phenomena 
have  been  observed  during  heavy  wind  storms  and  when  the 
Boise  substation  trips  out.  The  Boise  load  is  inductive  and 
tends  to  neutralize  the  heavy  capacity  of  the  lightly  loaded 
transmission  line.  No  static  appears  on  these  terminals,  al¬ 
though  at  times  the  wiring  and  porcelain  insulators  have  dis¬ 
played  considerable  corona.  The  performance  of  these  circuit- 
breakers  has  been  a  source  of  much  satisfaction  to  the  operat¬ 
ing  officials,  as  their  operation  has  been  uneventful  and  depend- 


in  the  transmission  scheme,  including  the  new  Oxbow  stations, 
is  that  at  Emmett.  This  station  equipment  includes  three  delta- 
connected  looo-kw  transformers,  stepping  from  23,000  volts  to 
96,000  volts,  for  transforming  the  principal  through  load,  and 
three  loo-kw,  66,ooo-volt  to  2300-volt  transformers,  star-con¬ 
nected,  for  supplying  the  local  distribution  lines  in  the  territory 
adjacent  to  the  station. 

The  incoming  66,ooo-volt  lines  from  Ontario  and  Weiser,  of 


Fig.  2 — View  of  Switchboard. 


stranded  aluminum  cable  of  a  carrying  capacity  equivalent  to 
No.  I  copper,  are  brought,  into  the  Emmett  substation  past 
aluminum-cell  electrolytic  lightning  arresters,  and  carried 
through  disconnecting  switches  to  impedance  coils,  and  thence 
to  the  66,ooo-volt  station  busbars.  Feeding  from  these,  the 
main  power  load  of  the  system  is  led  through  three  Westing- 
house  oil  circuit-breakers  to  the  group  of  lOOO-kw  transformer^ 
stejjping  down  to  23,000  volts.  The  low -tension  terminals  of 
these  units  are  connected  through  Westinghouse  oil  circuit- 
breakers  to  the  line,  after  passing  lightning  protective  apparatus, 
Jti  general,  similar  to  that  on  the  incoming  66,ooo-volt  lines. 
The  second  ciredit,  taken  from  the  66,ooo-volt  station  bus¬ 
bars,  is  led  through  a  similar  set  of  oil  circuit-breakers  to  the 
lOO-kw  transformers  of  suitable  ratio,  lowering  to  the  2300-volt 
distribution  voltage.  From  these  2300-volt  busbars  the  feeder 
circuits  are  controlled  by  Westinghouse  circuit-breakers.  The 
equipment  of  the  other  substations  is  quite  similar  in  the  ar¬ 
rangement  of  the  distributing  and  feeder  circuits  and  the  ap¬ 
paratus  involved,  although  the  Emmett  station  is  the  only  one 
where  the  main  power  load  must  be  controlled  at  the  full  trans¬ 
mission  voltage. 

One  of  the  interesting  developments  of  the  Idaho-Oregon  in¬ 
stallation  has  been  the  performance,  as  recorded  in  service,  of 
the  Westinghouse  type  “GA”  oil  circuit-breakers.  On  this  trans¬ 
mission  system  there  are  now  four  of  these  three-pole  units 
operating.  Two  of  these  are  in  the  Emmett  substation,  and  one 
in  each  of  the  Weiser  and  Ontario  substations.  This  type  of 
Westinghouse  circuit-breaker  is  made  up  of  single-pole  units  im¬ 
mersed  in  oil  in  separate  boiler-stpel  tanks,  without  other  con¬ 
nections  than  the  operating  or  pull  rods'  working  the  contacts. 
The  operating  system  consists  of  a  simple  arrangement  of 
levers,  bell  cranks  and  links  actuated  by  a  toggle  from  the 
switchboard  handle.  The  trip  coils  are  actuated  from  the  low- 
tension  winding  of  series  transformers  connected  in  the*  line 
wires.  In  the  newer  atid  present  standard  type  of  these  cir¬ 
cuit-breakers  above  lOO-amp  capacity  the  series  transformers  are 
-mounted  directly  over  the  high-tension  bushings  of  the  breaker, 
forming  a  part  of  the  breaker.  An  accompanying  illustration 
shows  the  assembly  of  a  group  of  these  circuit-breakers  with 
this  self-contained  arrangement  of  the  scries  transformers,  and 
also  pictures  very  clearly  the  system  of  operating  links  and  the 
tripping  mechanism.  The  controlling  force  in  the  opening  of 
these  circuit-breakers  is  that  of  gravity,  the  moving  parts  being 


Fig.  3 — view  of  Transformers. 


able  under  all  conditions  so  far  met  during  the  most  severe 
season  of  the  year. 

Mr.  O.  G.  F.  Markus  is  general  manager  of  the  Idaho-Oregon 
Light  &  Power  Company,  and  Mr.  W.  H.  Trenuer  is  superin¬ 
tendent.  The  alternators,  substation  apparatus,  transformers, 
switchboards  and  circuit-breakers,  in  fact,  the  complete  electri¬ 
cal  equipment  of  the  power  generating  and  transmission  sys¬ 
tem,  were  furnished  by  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  Pittsburgh.  Pa. 
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Industrial  and  Commercial  News 


The  Week  ra  Trade. 

CONDITIONS  of  trade  last  week  were  even  more  irregu¬ 
lar  than  they  have  been  at  any  period  during  the  past  two 
months.  This  may  be  partly  attributed  to  weather  condi¬ 
tions,  which,  in  some  sections,  were  unsatisfactory  for  crops, 
but  it  must  be  largely  attributed  to  a  widespread  feeling  of 
conservatism — one  might  almost  say  of  alarm — due  to  the  con¬ 
tinued  high  prices  of  commodities  and  the  uncertainties  of  the 
business  outlook.  This  is  especially  noticeable  in  the  Southwest 
and  the  Central  West.  These  portions  of  the  country  have  been 
for  some  years  particularly  prosperous,  but  the  consumers 
seem  to  be  holding  off  from  purchases,  and  the  retail  dealers 
are  feeling  the  effects  of  this  delay.  Reports  from  many  sec¬ 
tions  declare  that  purchases  are  being  made  only  for  absolute 
needs.  The  irregularity  in  cotton  prices  has  also  had  some  ill 
effect  upon  trade  in  the  South.  Where  outdoor  activities, 
such  as  building  and  construction  work,  are  favored  by  the 
weather  there  is  a  more  liberal  movement  of  supplies.  March 
reports  with  regard  to  agricultural  implements,  fertilizers  and 
seed  show  a  small  gain  over  1909.  The  jobbing  and  wholesale 
trade  report  that  the  past  week  has  been  rather  quieter  than 
those  preceding  it.  The  spring  trade  is  practically  over,  and 
re-orders  are  not  extremely  plentiful.  In  the  industrial  world 
reports  are  favorable.  The  iron  and  steel  industry,  especially 
in  structural  materials,  continues  to  be  good,  but  the  produc¬ 
tion  is  not  quite  so  heavy  as  formerly.  In  the  textile  trade 
there  is  a  noticeable  conservatism  in  buying,  due  to  the  uncer¬ 
tainty  of  prices  in  cotton  goods,  and  the  generally  demoralized 
condition  of  the  woolen  trade.  In  all  lines  of  textile  manu¬ 
facture  production  is  being  curtailed.  The  labor  situation 
shows  very  little  change,  but  is  causing  uneasiness  in  many 
quarters,  especially  in  the  soft  coal  regions.  Collections  were 
hardly  so  good  as  during  the  fortnight  previous.  Business 
failures  for  the  week  ended  .\pril  7.  as  reported  by  Bradstreet, 
were  240,  as  against  229  the  previous  week,  227  in  the  same 
week  of  i()09.  258  in  1908,  194  in  1907  and  161  in  1906. 

The  Copper  Market. 

HE  March  statement  of  the  Copper  Producers’  .\ssocia- 
tion,  which  was  published  last  week,  shows  an  increase 
in  the  surplus  stock  of  copper  for  the  month  of  16,636,- 
882  lb.  The  total  stock  of  copper  on  .^pril  i  was  123.824,874 
Ih.  The  production  for  the  month  was  120,067,467  lb. ;  the 

domestic  deliveries,  68,844,818  lb. ;  exports,  40,585,767  lb.,  making 

the  total  deliveries  103,430,585  lb.  These  deliveries  are  almost 
identical  with  those  of  February,  but  are  much  less  than  those 
of  January,  The  production  for  March  was  larger  than  for 

Settlina; 

Bid.  Asked.  price. 

Spot  .  12.65  t2-75  . 

April  .  i2.C7;<j  12.72VJ  12.70 

M^ay  .  12.65  12.80  i2.72yi 

The  London  market  closed  .^pril  ii  as  follows: 

Noon.  Close. 

£  s  d  £  s  d 

Standard  copper,  spot . 56  12  6  S7  o  o 

Standard  copper,  futures . 57  12  6  58  o  o 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard  .  13.50c.  12.87^^0. 

London,  spot  . 62  o  o  57  15  o 

London,  futures  . 62  18  9  57  17  o 

London,  best  selected . 65  10  0  62  8  0 

either  month.  It  is  favorably  commented  upon,  however,  that 
the  average  daily  production  during  the  month  was  much  less 
than  that  of  February.  In  the  latter  month  the  average  was 
4.025,466  lb.  per  day,  while  in  March  it  was  only  3,873,144  lb. 
During  March  the  domestic  takings  were  almost  up  to  the  aver¬ 
age  of  the  last  six  months.  There  was  considerable  decrease, 
however,  in  exports.  Both  February  and  March  show'ed  much 
‘^mailer  exports  than  any  of  the  months  within  the  last  half 
year,  and  in  the  two  months  together  there  was  not  as  much 
copper  exported  as  during  January.  This  is  taken  to  indicate 
that  the  European  market  is  so  heavily  overstocked  that  sales 
there  will  be  light  for  some  months.  The  speculative  buying  in 
that  market  has  been  ended  practically  by  the  advance  in  the 


interest  rates  of  the  banking  institutions.  In  the  domestic  mar¬ 
ket  during  the  past  week  there  was  an  undoubted  pressure  to 
sell  copper,  and  considerable  indication  that  Holders  were  be¬ 
coming  weary.  American  consumers  have  bought  very  little, 
and  are  still  reluctant  to  go  into  the  market,  as  there  is  such  an 
apparent  tendency  downward  in  prices.  In  many  instances  they 
believe  that  their  foreign  competitors  are  receiving  the  benefit 
of  lower  prices,  and  for  this  reason  it  is  considered  bad  business 
to  buy  beyond  immediate  needs,  and  also  it  is  considered  certain 
that  prices  here  must  be  lower.  There  is  also  a  feeling  that  the 
price  of  copper  was  placed  above  13  cents  more  on  account  of 
the  talk  of  great  amalgamations  than  by  the  legitimate  state  of 
the  trade.  The  exports  for  March,  including  April  ii,  were 
3838  tons.  Standard  copper  was  quoted  April  ii  on  the 
.Metal  Exchange  as  per  accompanying  table. 

Industrial  and  Commercial  Notes. 

Actual  Scarcity  of  Rubber. — The  difiiculties  that  the  in¬ 
sulated  wire  manufacturers  are  having  in  securing  rubber  at 
prices  sufficiently  reasonable  to  keep  down  the  cost  of  wire 
was  referred  to  in  these  columns  March  31.  The  real  reason 
for  the  high  price  of  rubber  at  the  present  time  is  due  to  the 
fact  that  it  is  actually  very  scarce.  .A.n  official  of  the  United 
States  Rubber  Company,  the  largest  single  consumer  of  rubber 
in  the  world,  has  this  to  say  of  the  situation :  “The  crude 
rubber  famine  is  based  upon  actual  scarcity.  Our  country 
consumes  60  per  cent  of  the  world’s  production,  which  last 
year  was  about  82,000  toris.  Usually  the  normal  stock  of  crude 
rubber  in  this  country  is  from  600  to  700  tons.  It  is  doubtful 
•  whether  there  is  to-day  175  tons.  Many  manufacturers  of 
rubber  goods  are  reducing  the  working  hours  at  their  plants 
at  the  present  time  because  they  cannot  take  the  risk  of  sell¬ 
ing  at  present  prices  for  remote  delivery  when  they  have  not, 
and  nobody  else  has,  an  idea  of  the  price  to  which  crude  rubber 
will  advance.  Last  year  the  American  manufactures  of  rub¬ 
ber  came  to  $125,000,000.  The  high  prices  have  stimulated  a 
number  of  shady  enterprises,  based  upon  selling  shares  in  con¬ 
cerns  pretending  to  manufacture  rubber  compounds  or  rubber 
substitutes.  The  fact  is,  there  has  never  been  a  good  substi¬ 
tute  for  rubber.  I  do  not  see  any  relief  for  this  situation  until 
rubber  plantations  become  general  in  all  rubber-growing  coun¬ 
tries,  and  there  is  some  systematic  regulation  of  the  produc¬ 
tion.  Every  year  there  will  be  increased  demand  for  rubber 
and  new  uses  to  which  it  is  put.’’  .^t  the  present  time  the  best 
rubber  is  selling:  Para,  $2.75:  Centrals.  $1.50,  and  Africans. 
$1.80  per  pound. 

General  Electric’s  Plant  at  Erie. — .^gain  last  week  the 
newspapers  circulated  the  report  that  the  General  Electric 
Company  is  about  to  begin  the  construction  of  a  vast  manu¬ 
facturing  plant  at  Erie,  Pa.  In  our  issue  of  Feb.  17,  the  state¬ 
ment  was  published  that  the  company  had  let  a  contract  for 
the  construction  of  an  extensive  foundry  upon  the  900-acre 
tract  recently  acquired  near  Erie.  In  view  of  the  recent  pub¬ 
lications  additional  confirmation  of  this  statement  was  sought. 
An  official  of  the  company  says:  “It  is  anticipated  that  con¬ 
struction  work  will  be  undertaken  during  this  current  year 
upon  buildings  for  a  gray  iron  foundry,  pattern  storage  and 
pattern  shop.  These  are  the  only  manufacturing  buildings 
'  which  we  have  under  immediate  consideration.’’  It  is  under¬ 
stood,  however,  that  the  company  may,  at  some  future  date, 
when  the  volume  of  business  demands  it,  erect  other  buildings 
at  this  point. 

United  Wireless  Service  Company. — The  Canadian- 
Australian  steamer  “Makura”  has  recently  been  equipped  with 
wireless  telegraph  apparatus  by.  the  United  Wireless  Service 
Company,  of  Seattle,  which  is  the  western  branch  of  the  United 
Wireless  Telegraph  Company.  This  is  the  first  of  the  fleet  of 
the  Canadian-Australian  Company  to  be  so  equipped,  and  is 
expected  to  open  up  a  large  field  for  the  use  of  wireless  teleg¬ 
raphy.  It  is  claimed  that  the  “Makura’s”  wireless  instruments 
sent  messages  a  distance  of  1900  miles  on  the  last  trip  between 
Sydney  and  Honolulu. 
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Western  Union  Telegraph  Company. — The  executive  com-  improved  by  the  expenditure  of  $1,000,000,  and  work  on  this 
mittee  of  the  Western  Union  Telegraph  Company  has  adopted  addition  has  already  commenced.  It  is  said  that  the  company 
a  recommendation  that  there  be  no  increase  in  the  present  3  will  expend  $2,000,000  on  the  distribution  system  throughout 

per  cent  rate  of  dividends  until  the  company’s  plant  has  been  southern  California.  The  present  plant  has  been  in  operation 

placed  in  the  highest  possible  condition  of  efficiency,  and  the  three  years  and  Ijas  generated  25,000  hp.  Most  of  the  power 
working  conditions  of  employees  improved  and  their  salaries  is  taken  by  the  Pacific  Electric  Company  and  the  Southern 
rearranged.  President  dowry,  explaining  this  position,  said  Pacific  System.  The  company  expects  to  supply  San  Bernar- 
that  the  earnings  of  the  company  at  the  present  time  were  well  dino.  Riverside,  Pomona,  Ontario  and  other  points  in  the 
above  the  present  dividend  rate,  but  that  it  was  deemed  wise  eastern  end  of  southern  California.  When  the  Redondo  plant 
to  increase  the  standard  of  efficiency.  He  said  that  whatever  is  entirely  completed  the  company  will  produce  at  all  its  sta- 
renewals  of  trunk  lines  were  necessary  would  be  accomplished  tions  120,000  hp. 

by  the  substitution  of  copper  for  iron  wires.  The  speed  of  Electrical  Construction. — .Among  the  items  printed  under 
transmission  is  to  be  increased  by  the  introduction  of  addi-  Construction  News  in  our  present  issue  are  announcements  of 

tional  equipment  in  the  offices  and  additional  direct  wires  be-  proposed  new  plants  or  considerable  extensions  of  present 

tween  traffic  centers.  It  is  also  planned  to  enlarge  and  im-  plants  at  Connersville,  Ind. ;  Burley,  Idaho;  Woodville,  Pa.; 
prove  the  offices  themselves  in  many  places,  and  in  some  to  Plainview,  Neb.;  Kansas  City,  Mo.;  Rome,  Ga. ;  Quincy,  Ill.; 
move  to  entirely  new  quarters.  The  company  has  already  made  Middletowm,  Conn.;  Johnstown,  Pa.;  Akron,  Ohio;  Plateau 
many  advances  in  wages  and  expects  to  continue  to  do  so.  City,  Col.;  Philadelphia,  Pa.;  Worcester,  Mass.;  Cleves,  Ohio; 
Speaking  of  the  night  service,  an  official  of  the  company  said  Erwin,  Tenn. ;  South  Bend,  Wash.;  Bothwell,  Wash.;  Bur- 
that  so  far  it  had  exceeded  the  expectations  of  both  of  the  big  dette.  Wash.;  Sultan,  Wash.;  Rocky  Ford,  Ga. ;  Bedford,  Ind.; 
telegraph  companies  and  was  paying  well.  It  is  handled  easily  Bismarck,  N.  D. ;  Bridgeport,  Conn.;  Waterbury,  Conn.;  Wil- 
and  cheaply  and  the  public  is  pleased  with  it.  The  present  wire  lard,  N.  M. ;  Coldwater,  Kan. ;  North  Birmingham,  Ala. ;  Mont- 
facilities  are  taxed  nearly  to  capacity,  and  there  is  an  annoy-  gomery,  Ala. ;  Miami,  Ohio,  and  Ashland,  Wis. 
ing  scarcity  of  capable  operators.  He  said  that  the  telegraph  Hydroelectric  Development  on  Sultan  River,  Wash. — 
business  in  general  is  now  at  the  highest  point  since  1907.  Plans  have  been  completed  for  the  development  of  a  large 

Monorail  Project  for  Brooklyn.— The  International  Ele-  hydroelectric  plant  on  the  Sultan  River,  Washington,  by  the 
vated  Railroad  Company,  of  Washington,  D.  C.,  was  incor-  Washington  Railway  &  Electric  Company,  of  Everett.  East- 
porated  under  the  laws  of  Delaware  last  week,  with  an  au-  ern  stockholders  of  the  company  have  taken  over  the  interests 
thorized  capital  of  $50,000,000.  At  the  same  time  the  Universal  of  ‘he  Western  capitalists  and  are  prepared  to  push  the  pro- 
Motor  Company,  of  Washington,  was  incorporated  with  a  j^^t.  The  plan  is  to  build  a  concrete  dam  120  ft.  high,  and  it 
capital  of  $5,000,000.  The  incorporators  of  both  of  these  con-  estimated  that  at  least  5O1OOO  hp  can  be  developed.  It  is 
cerns  are  represented  by  George  G.  S.  Schroeder,  of  Washing-  planned  to  construct  a  railway,  17  miles,  from  Sultan 

ton,  who  says  that  it  is  the  intention  to  build  a  monorail  line  Canyon  to  the  city  of  Sultan.  The  power  will  be  sent  to  \arious 
through  the  city  of  Brooklyn.  The  type  of  road  is  an  elevated  cities  in  the  Puget  Sound  district. 

structure  with  a  single  rail,  and  the  type  of  car  is  known  as  the  Western  Power  Company. — It  is  not  likely  that  the  West- 
“saddlebag”  construction.  The  car  is  much  the  same  as  that  ^^n  Power  Company  will  undertake  the  construction  of  its 
designed  by  F.  B.  Behr,  of  England,  who  exhibited  at  the  Brus-  great  hydroelectric  plant  at  Big  Meadows,  in  northern  Cali- 
sels  Exposition  a  three-mile  line  which  was  successfully  oper-  ‘  fornia,  for  several  years  to  come.  The  company  is  already  gen- 
ated.  It  will  be  remembered  that  Mr.  Behr  had  a  model  in  crating  at  its  completed  plant  at  the  Big  Bend  of  Feather  River 
operation  at  the  St.  Louis  Exposition,  and  that  he^  spent  manv  as  much  energy  as  there  is  an  immediate  market  for,  and  it 
months  in  New  York  endeavoring  to  obtain  a  franchise  from  f*as  three  other  sites  above  the  present  one.  These  will  prob- 
the  old  Rapid  Transit  Board  for  a  line  from  .\tlantic  Ferry  ably  be  developed  before  the  Big  Meadows  proposition  is 
to  Coney  Island.  He  was  unsuccessful  because  the  members  taken  up. 

of  the  board  were  neither  convinced  of  the  success  of  the  plan  Automatic  Switch  Company. — The  Automatic  Switch 
nor  that  he  would  be  able  to  finance  it  to  the  point  of  operation.  Company,  131  Liberty  Street,  New'  York,  has  recently  made 
Tri-City  Railway  and  Light  Company.-The  New  York  ^  ""PO/t^nt  sales  to  vacuum  cleaning  corn- 

directors  of  the  Tri-City  Railway  &  Light  Company,  of  Daven-  Ponies  of  a  new  device  for  regulating  automatically  the  speed 

port,  la.,  have  gone  West  for  the  semi-annual  inspection  of  necessary  to  maintain  a  constant  vacuum  under  varying  service 

the  property.  The  improvements  contemplated  this  year,  it  is  conditions.  This  device  was  especially  designed  for  the  vacuum 
said,  will  amount  to  about  $500,000.  Part  of  this  sum  is  to  cleaning  manufacturers.  The  company  has  also  had  a  large 
he  spent  for  the  installation  of  a  new  generator,  made  necessarv  business  since  the  first  of  the  year  in  automatic  control  devices 
by  the  growth  of  business.  One  of  the  directors  is  authority  P«"iPS  «sed  in  keeping  roof  tanks  filled  with  water, 

for  the  statement  that  the  gross  earnings  for  the  fiscal  year  Canadian  General  Electric  Extension, — The  City  Council 

ending  June  30,  1910,  will  probably  reach  $2,200,000,  the  largest  of  Peterborough,  Ont,  has  accepted  the  offer  of  the  Canadian 
in  the  history  of  the  company.  During  the  calendar  year  1909  General  Electric  Company  for  the  extension  of  the  company’s 
the  gross  earnings  amounted  to  $2,039,488  and  the  surplus,  after  plant.  Under  this  contract  the  company  will  expend  $250,000 
paying  fixed  charges  and  sinking  fund,  to  $376,192.  There  ^md  will  erect  a  new  power  house  at  the  city’s  new  water- 
was  expended  during  the  year  $521,007  for  construction  and  works  dam,  generating  the  power  for  its  plant.  The  city  will 
betterments  by  the  various  subsidiary  companies.  The  light  receive  $2,000  per  year  for  the  privilege,  and  at  the  end  of  20 

and  power  business  of  East  Moline,  Ill.,  w’as  also  taken  over  years  the  power  plant  w'ill  become  the  city’s  property  free  of 

in  KX)9-  According  to  President  Porter,  the  principal  item  in  charge. 

the  improvement  above  referred  to  will  be  the  addition  of  a  Rockingham  (N.  C.)  Power  Company. — The  deed  of 
6ooo-kw'  turbine  unit  to  the  power  station  at  Moline,  Ill.  transfer  of  the  property  of  the  Rockingham  Power  Company, 

Electric  Automobiles  Attracting  Public  Attention, — It  is  at  Blewitt’s  Falls,  on  the  Pee  Dee  River,  North  Carolina,  has 

noteworthy  that  the  daily  newspapers  of  the  country  are  de-  been  filed  and  the  new  owners  are  now  in  possession.  The 

voting  much  more  attention  to  the  electric  automobile  at  pres-  price  paid  for  the  property  was  $2,090,000.  It  is  understood 

ent  than  formerly.  This  is  perhaps  due  to  the  activity  of  the  that  the  new  owners  will  spend  $2,000,000  in  completing  the 
manufacturers  of  these  vehicles  in  pushing  their  business  vfith  hydroelectric  plant,  and  it  is  expected  when  ready  for  operation 
vigor.  It  ns  predicted  that  in  the  next  few  years  the  electric  that  30,000  hp  will  be  developed. 

car  will  show  a  remarkable  advance,  “since  it  is  the  logical  car  American  Tube  &  Stamping  Company. — The  American 
for  business  or  pleasure  in  cities  and  suburbs.’’  It  is  also  as-  Tube  &  Stamping  Company  of  Bridgeport,  Conn.,  has  pur- 

sertod  that  a  large  export  business  is  done  in  American  electric  chased  the  property,  consisting  of  10  acres  with  factory  build- 
vehicles,  one  manufacturer  declaring  that  American  electrics  ings  having  125,000  square  feet  of  floor  space,  of  the  Bridgeport 
are  found  in  practically  every  city  of  importance  throughout  the  Copper  Company.  The  purchaser  intends  to  convert  the  prop- 
world.  Another  declares  that  the  garage  of  the  business  man,  erty  into  factory  sites  for  concerns  which  consume  its  products, 
no  matter  how  many  cars  he  has,  is  not  complete  unless  he  has  Agricultural  and  Industrial  Exhibition  at  Odessa,  Rus- 
an  electric  for  his  own  use  and  another  for  his  wife  and  industrial  and  agricultural  exhibition  will  be  held 

daughter.”  in  Odessa,  Russia,  May  15  to  Oct.  i,  1910.  The  exhibition  will 

P.'cific  Light  &  Power  Company. — The  power  plant  of  be  given  under  the  auspices  of  the  Imperial  Russian  Technical 
the  1  acitic  Light  &  Power  Company,  at  Redondo,  Cal.,  is  to  be  Society,  and  no  charge  is  made  for  exhibition  space. 
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Kansas  City  Railway  &  Light  Company. — It  is  under¬ 
stood  that  the  improvements  contemplated  this  year  by  the 
Kansas  City  Railway  &  Light  Company  will  amount  to  $500,000. 
A  large  part  of  this  sum  is  to  be  spent  for  the  installation  of 
a  new  generating  plant.  This  is  demanded  by  the  growth  of 
business.  A  director  of  the  company  is  quoted  as  saying  that 
the  gross  earnings  for  the  fiscal  year,  which  will  end  June  30, 
next,  will  probably  reach  $52,200,000,  the  largest  in  the  history 
of  the  company. 

Hudson  &  Manhattan  Railroad  Traffic. — William  G. 
McAdoo,  president  of  the  Hudson  &  Manhattan  Railroad  Com¬ 
pany,  says  that  during  the  month  of  March  his  lines  carried 
4i398,oi7  passengers,  which  was  the  largest  number  in  any 
month  since  the  operation  of  the  road  began.  During  the 
month  there  were  operated  46,259  trains,  and  of  these  99.18  pet 
cent  were  on  time.  Mr.  McAdoo  says  that  during  the  rush 
hours  90  seconds  headway  was  maintained,  and  he  believes  that 
this  is  a  record  for  a  railroad  operating  under  a  block  system. 

Detroit  Electric  Branch  in  Buffalo. — The  Anderson  Cor- 
riage  Company,  which  manufactures  the  Detroit  electric  vehi¬ 
cles,  has  opened  a  branch  in  Buffalo  which  will  combine  a 
garage  and  repair  establishment  for  the  company’s  vehicles. 
It  is  claimed  that  so  many  of  these  vehicles  are  now  in  opera¬ 
tion  in  Buffalo,  and  in  that  section,  that  it  is  necessary  to  have 
an  elaborate  establishment  for  the  convenience  of  their  owners. 

Northern  Ohio  Traction  &  Light  Company. — Plans  have 
been  formulated  by  the  Northern  Ohio  Traction  &  Light  Com¬ 
pany,  of  Akron,  Ohio,  for  the  construction  of  a  7500-hp  plant 
near  Akron.  The  cost  of  this  plant  will  be  about  $1,500,000. 
It  will  replace  the  company’s  present  power  houses  at  Bedford, 
Cuyahoga  Falls,  Akron,  Canton  and  Midvale. 


_  Financial. 

The  Week  in  Wall  Street. 

SPECULATION  in  Wall  Street  last  week  was  about  as  dull 
as  could  well  be  imagined,  until  noon  April  ii,  when 
it  became  known  that  the  Supreme  Court  had  ordered 
a  reargument  on  the  Standard  Oil  and  American  Tobacco 
cases.  Upon  this  announcement  stocks  began  to  jump  and 
buying  was  active.  This  order  was  understood  to  mean  in 
the  first  place  that  there  would  probably  be  no  decisions  in 
these  cases  handed  down  until  Fall,  and  in  the  second  place 
that  the  decisions  already  arrived  at  had  been  by  a  divided 
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court,  the  opposing  opinions  being  so  nearly  equal  that  the 
death  of  Justice  Brewer  made  a  difference  in  the  complexion 
of  the  decision.  Such  a  position  at  once  awakened  the  leth¬ 
argic  traders.  Prices  which  had  been  sagging  in  the  morning 
hours  advanced  rapidly  and  at  the  close  there  were  net  gains 
in  important  issues  of  from  2  to  4  points.  During 
the  week  shipments  of  gold  were  quite  heavy,  and  there  was 


some  stiffening  in  the  rate  of  money,  but  even  these  were  not 
sufficient  to  cause  any  serious  lowering  of  prices.  There  is  ap¬ 
parently  plenty  of  money  for  the  needs  of  all  who  wish  to  deal. 
The  bond  market  is  nearly  as  stagnant  as  the  market  for  stocks. 
Within  the  past  six  months  there  have  been  so  many  issues,  at¬ 
tractive  enough  in  themselves,  that  it  has  been  impossible  to  find 
enough  investors  to  take  them  off  the  hands  of  the  syndicates  by 
which  they  were  underwritten.  In  fact,  there  have  been  very 
much  heavier  issuances  of  bonds  than  the  public  at  present  is 
capable  of  digesting.  In  addition,  to  this,  it  is  well  known  that 
many  large  corporations,  both  railroad  and  industrial,  have 
plans  of  development  fully  matured  and  are  only  waiting  for 
a  more  attractive  market  in  which  to  issue  their  bonds.  During 
the  week  there  was  a  slight  advance  in  the  rates  for  money, 
and  April  ii  quotations  were:  Call,  2l^@3y2  per  cent;  90 
days,  4j4@4/^  per  cent.  The  quotations  in  the  table  are  those 
of  the  close  April  11. 


Financial  Rotes. 

Michigan  Merger  Made  Operative. — In  spite  of  the  fact 
that  the  Railroad  Commission  of  Michigan  declined  to  approve 
of  the  financial  plan  of  the  Consumers’  Power  Company, 
which  was  organized  in  Michigan  for  the  purpose  of  taking 
over  a  number  of  public  utility  and  hydroelectric  properties, 
owned  by  the  firms  of  Hodenpyl,  Walbridge  &  Company  and 
E  W.  Clark  &  Company,  the  consolidation  has  been  made 
operative  and  is  now  in  effect.  It  was  the  plan  of  the  owners 
of  these  properties  to  turn  them  over  to  the  Consumers’  Power 
Company  of  Michigan,  that  company  to  issue  $20,000,000  of 
stock  and  general  mortgage  on  the  property  for  $35,000,000. 
Only  a  few  of  the  bonds  under  this  mortgage  were  to  have  been 
issued,  the  balance  being  retained  for  improvements  and  con¬ 
struction  work.  This  plan  was  not  approved  by  the  State 
authorities  because  no  appraisal  of  the  values  of  the  properties 
had  been  made.  As  the  merging  agreements  that  had  been 
drawn  up  expired  April  i,  there  was  no  time  to  make  such  an 
appraisal,  and  so  other  means  of  forming  a  consolidation  were 
adopted.  John  C.  Weadock,  counsel  for  the  owners  of  the 
property,  says  that  the  course  pursued  was  to  incorporate  under 
the  laws  of  Maine  the  Consumers’  Power  Company,  having  the 
same  capitalization  and  the  same  authorized  bond  issue  as  the 
incorporation  made  in  Michigan.  The  stocks  of  the  subsidiary 
companies  have  been  transferred  to  this  Maine  organization, 
which  will  act  as  a  holding  company,  and,  therefore,  in  effect 
the  consolidation  is  as  complete  as  if  the  actual  properties  had 
been  transferred  to  a  single  company.  Mr.  Weadock  said  that 
the  owners  of  the  property  intended  to  spend  every  cent  that 
was  received  from  the  salq  of  bonds  in  the  development  of  the 
hydroelectric  propositions,  and  in  improving  the  properties 
which  are  in  the  merger.  The  owners  preferred  to  have  the 
new  company  organized  in  Michigan  and  entirely  under  Michi¬ 
gan  control,  but  as  this  was  made  impossible,  they  were  com¬ 
pelled  to  adopt  the  holding  company  plan.  The  $35,000,000  of 
bonds  will,  therefore,  be  collateral  trust  bonds  instead  of  mort¬ 
gage  bonds.  Of  this  amount  only  $2,769,000  will  be  issued  at 
the  present  time,  and  this  is  issued  to  pay  for  the  properties 
taken  over. 

Telephone  Consolidation  in  Wichita. — The  Bell  Tele¬ 
phone  Company,  of  Wichita,  Kan.,  a  part  of  the  Missouri  & 
Kansas  Telephone  Company,  has  purchased  the  plant  and  rights 
of  the  Wichita  Independent  Telephone  Company.  The  prop¬ 
erties  of  the  two  concerns  will  be  consolidated  and  the  dupli¬ 
cate  instruments  in  the  hands  of  subscribers  will  be  used  for 
extending  the  service.  It  is  claimed  that  the  business  men  of 
Wichita  will  save  $48,000  per  year  by  the  consolidation  and  will 
receive  more  effective  service.  The  independent  company  will 
transfer  to  the  Bell  company  4300  telephones,  10,000  miles  of 
wires  and  poles,  60  miles  of  toll  line,  and  four  miles  of  con¬ 
duits.  In  explanation  of  the  sale,  the  manager  of  the  Indepen¬ 
dent  company  said  that  the  rapidity  of  the  growth  of  the  terri¬ 
tory  served  had  been  greater  than  the  financial  abilities  of  the 
Independent  company  could  keep  up  with.  The  purchase  price 
was  $171,000. 

Cumberland  Telephone  Earnings. — The  January  gross  and 
net  earnings  of  the  Cumberland  Telephone  &  Telegraph  Com¬ 
pany  show  substantial  gains  over  the  same  month  in  19091. 
The  gross  earnings  increased  3.94  per  cent  and  the  net  earnings 
about  4  per  cent.  There  is  some  talk  in  Boston  that  the  stock¬ 
holders  before  very  long  may  expect  a  substantial  bonus  in 
the  form  of  an  extra  dividend  disbursement,  or  a  right  to 
subscribe  to  additional  stock. 
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Morgan’s  Traction  Syndicate. — The  traction  syndicate 
formed  in  January,  1905,  to  purchase  the  $18,000,000  capital 
stock  of  the  Chicago  City  Railway  Company  has  been  dissolved. 
This  syndicate,  which  was  headed  by  J.  P.  Morgan  &  Company, 
embraces  a  number  of  Chicago  capitalists.  The  terms  of  the 
dissolution  provide  that  each  participant  shall  receive  $100  a 
share  in  cash,  of  which  $50  was  paid  April  i,  and  100  per  cent 
in  preferred  participation  certificates  and  50  per  cent  in  com¬ 
mon  participation  certificates  in  the  Chicago  City  &  Connecting 
Railways  Company.  Of  the  $22,000,000  of  bonds  issued  re¬ 
cently  for  the  Connecting  company  about  two-thirds  have  been 
sold  to  investors.  These  bonds  were  underwritten  by  the 
syndicate.  The  remaining  $50  a  share  which  the  participants 
will  receive  in  cash  will  be  paid  when  the  balance  of  the  l^nds 
have  been  sold. 

Bell  Telephone  Combination  in  Missouri. — It  is  believed 
that  the  practical  consolidation  of  the  Bell  Telephone  Company 
of  Missouri,  with  headquarters  in  St.  Louis,  and  the  Missouri 
&  Kansas  Telephone  Company  has  been  accomplished  by  the 
election  of  the  same  set  of  executive  officers  for  both  com¬ 
panies.  J.  S.  deed  is  president  of  both  companies  and  C.  P. 
Waldridge  is  chairman  of  the  board  of  directors  of  each  com¬ 
pany.  F.  L.  Gilman  is  vice-president  and  general  manager  of 
the  St.  Louis  company,  as  well  as  of  the  Missouri  &  Kansas 
company.  The  Bell  Telephone  Company  of  Missouri  operates 
in  St.  Louis  and  that  portion  of  the  State  of  Missouri  within 
100  miles  of  St.  Louis,  while  the  Missouri  &  Kansas  company 
has  the  remainder  of  the  State  and  the  whole  of  Kansas. 

National  Lead  Company. — The  report  of  the  National 
Lead  Company  for  1909  shows  net  earnings  of  $2,993,420,  which 
is  an  increase  of  $90,667.  After  paying  dividends  on  both  pre¬ 
ferred  and  common  stock,  there  was  a  surplus  left  of  $254,918. 
Speaking  of  the  business  of  the  company,  L  A.  Cole,  the  presi¬ 
dent,  says:  “The  volume  of  business  shows  a  notable  increase 
over  that  of  the  preceding  year,  and  exceeds  in  tonnage  any¬ 
thing  in  the  history  of  the  company.  This  increase  was  ap¬ 
parent  in  all  the  varied  branches  of  the  business,  and  was  uni¬ 
formly  distributed  over  the  whole  country  and  free  from  spas¬ 
modic  movement.  While  it  is  too  early  as  yet  to  make  pre¬ 
dictions  for  1910,  there  is  every  reason  to  expect  an  increase 
in  business  proportionate  to  that  of  last  year.” 

Electric  and  Gas  Interests  in  Southern  California. — Ar¬ 
rangements  have  been  made  by  the  Southern  California  Edison 
Company  for  the  sale  of  the  Monrovia  gas  plant,  at  Monrovia, 
Cal.,  to  the  Piedmont  Gas  Company.  The  gas  plant  at  Mon¬ 
rovia  has  been  owned  by  the  Edison  company  for  the  last  five 
years.  It  is  said  that  the  price  to  be  paid  by  the  Piedmont 
company  is  about  $85,000.  It  is  reported  that  the  purchase  of 
the  gas  plant  in  Monrovia  by  the  Edison  company  was  made  in 
accordance  with  the  general  policy  of  that  company  to  assist  in 
building  up  its  system  in  the  territories  in  which  it  operates. 

American  Power  &  Light  Company. — The  American 
Power  &  Light  Company  has  taken  over  control  of  the  Kansas 
Gas  &  Electric  Company,  a  new  organization,  which  is  capi¬ 
talized  at  $4,500,000.  This  company  had  previously  acquired 
the  United  Gas  Company,  Edison  Electric  Company  and  the 
Gas  &  Electric  Appliance  Company,  all  of  Wichita;  the  Home 
Light,  Heat  &  Power  Company,  of  Pittsburgh,  Kan.,  and  the 
Home  Light  &  Power  Company,  of  Frontenac.  The  securities 
of  these  companies  were  formerly  held  by  the  Electric  Bond 


&  Share  Company,  and  from  that  corporation  were  taken  by 
the  American  Power  company. 

Philadelphia  Rapid  Transit  Loan. — The  Philadelphia 
Rapid  Transit  Company  has  asked  permission  of  the  City 
Council  to  float  a  new  loan  of  $2,500,000.  In  making  this  re¬ 
quest,  President  Charles  O.  Kruger  says  that  the  extraordinary 
expenses  recently  incurred  have  reduced  the  reserve  capital 
which  the  company  was  counting  on  to  make  improvements  and 
additions  to  its  lines,  power  and  equipment,  and  leaves  the 
company  with  insufficient  money  for  this  purpose.  The  con¬ 
sent  of  the  Council  is  necessary  because  of  the  agreement  en¬ 
tered  into  between  the  company  and  the  city  of  Philadelphia. 

Florence  (S.  C.)  Light  &  Power  Company. — The  en¬ 
tire  plant  of  the  Florence  Light  &  Power  Company  has  been 
sold  at  public  auction  to  Martin  Maloney,  of  Philadelphia.  The 
company  has  been  operated  heretofore  by  the  Southern  Public 
Service  Corporation,  of  Philadelphia,  in  which  Mr.  Maloney  is 
largely  interested.  The  new  owner  promises  to  develop  the 
property  into  a  first-class  modern  plant. 

Niagara  Falls  Power  Company. — The  Niagara  Falls 
Power  Company  has  declared  a  dividend  of  $2  a  share  on  its 
$4,197,500  of  capital  stock.  This  is  the  first  dividend  the  stock¬ 
holders  have  received  since  the  company  was  organized  in  1886. 
The  operation  of  the  company  began  in  1895.  The  board  of 
directors  of  this  company  embraces  many  of  the  prominent 
millionaires  of  the  country. 

North  Shore  Electric  Company. — The  $500,000  refunding 
bonds  recently  issued  by  the  North  Shore  Electric  Company,  of 
Chicago,  which  were  sold  to  Russell,  Brewster  &  Company, 
were  all  taken  by  the  public  the  first  day  that  the  offering  was 
announced.  The  price  was  98.  The  stockholders  will  meet 
April  20  to  vote  on  a  new  general  mortgage  issue  of  $25,000,000. 

Philadelphia  Storage  Battery  Company. — The  Philadel¬ 
phia  Storage  Battery  Company  has  increased  its  capitalization 
from  $100,000  to  $500,000.  Very  extensive  improvements  are 
contemplated. 

DIVIDENDS. 

American  Light  &  Traction  Company,  common,  quarterly,  254 
per  cent,  payable  May  2;  extra  254  per  cent,  payable  May  16; 
preferred,  quarterly,  i54  per  cent,  payable  May  2. 

Boston  Suburban  Electric  Companies,  quarterly,  i  per  cent, 
payable  April  15. 

Butte  Electric  &  Power  Company,  preferred,  quarterly,  i54 
per  cent,  payable  May  2. 

Edison  Electric  Illuminating  Company  of  Brockton,  Mass., 
semi-annual,  354  per  cent,  payable  May  2. 

International  Steam  Pump  Company,  preferred,  quarterly,  i54 
per  cent,  payable  May  2. 

Mexican  Light  &  Power  Company,  quarterly,  i  per  cent,  pay¬ 
able  April  15. 

Milwaukee  Electric  Railway  &  Light  Company,  preferred, 
quarterly,  i54  per  cent,  payable  April  30. 

Niagara  Falls  Power  Company,  initial,  2  per  cent,  payable 
April  25. 

Northern  States  Power  Company,  preferred,  quarterly, 
per  cent,  payable  April  15. 

United  Gas  Improvement  Company,  quarterly,  2  per  cent, 
payable  April  15. 

J.  G.  White  &  Company,  preferred,  quarterly,  1*4  per  cent, 
payable  May  2. 


Dlackstone  Valley  Gas  &  Electric  Company: 

February,  1910  . 

Februa^,  1909  . 

Cbicaso  Railways  Company. 

January,  1910  . 

Januarv,  1909 . 

Cumberland  Telephone  &  Telegraph  Company: 

February,  1910  . 

February,  1909  . 

Kanins  City  Home  Telephone  Company: 

Year  ended  March  31,  1910 . 

Year  ended  March  31,  ^9og . 

Minneapolis  General  Electric  Company: 

February,  1910  . . 

February,  1909  . 

I’uget  Sound  Electric  Railway  Company: 

February,  1910  . 

February,  1900  . 

Rutland  (Vt.)  Railway,  Light  Sc  Power  Company: 

Year  ended  March  31,  1910 . 

Year  ended  March  31,  1909 . . 

Tri-City  Railway  4  Light  Company: 

Year  1909 . 

Year  1008 . 

United  Railroads  of  San  Francisco: 

February,  1910  . 

February,  1909  . . 


REPORTS  OF  EARNINGS. 


Gross  earnings. 
$90,658 

80,793 

1,030,613 

954.856 

Expenses. 

$41,003 

39.364 

776.805 

549.694 

Net  earnings. 

$49,655 

41.429 

243,808 

396,162 

Charges. 

$24,184 

24,644 

Surplus. 

$25,471 

16,785 

542.358 

524.412 

3>5.io2 

311.946 

227,256 

312,466 

47.199 

42,627 

180,057 

169,839 

1,346,026 

1,100,081 

667,849 

590,209 

578,177 

509,873 

213,501 

204,537 

364,676 

305.335 

104,321 

96,189 

36,370 

36.047 

67.951 

60,142 

32,265 

30,528 

35,686 

29,614 

131,219 

125.417 

96,883 

91,064 

34.336 

34.353 

18,453 

24.393 

15.883 

9,960 

264,270 

246,236 

130.227 

130,213 

134.043 

1 16,023 

82,304 

82,000 

51.739 

34,023 

2,039,488 

1,819,077 

570.983 

543.638 

1,140,908 

i.~69,3i6 

343.879 

334.466 

898,580 

749.761 

127,104 

209,172 

522,388 

490,295 

376,192 

259.466 

April  14.  1910. 
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Construction  ^eWs, 

BIRMINGHAM,  ALA. — The  Tennessee  Coal,  Iron  &  Railroad  Com¬ 
pany  is  reported  to  be  contemplating  the  construction  of  a  new  power 
plant  in  Birmingham,  Ala. 

COLOMA  (P.  O.  CENTER),  ALA.— The  Cherokee  Telephone  Com¬ 
pany,  recently  organized  by  W.  A.  Stimson  and  others,  proposes  to  in¬ 
stall  a  switchboard  at  Coloma  and  erect  several  rural  telephone  lines 
from  Coloma. 

MONTGOMERY,  ALA. — The  City  Council  has  decided  to  build  a 
garbage  disposal  plant,  in  connection  with  which  an  electric  light  plant 
will  be  erected,  which  will  be  operated  from  steam  furnished  from  the 
garbage  disposal  plant.  The  proposed  plant  will  be  erected  on  the  lot 
next  to  the  water  works  pumping  station. 

NEW  DECATUR,  ALA. — W.  J.  Cottingham,  of  New  Decatur,  and 
others  are  reported  to  be  interested  in  a  project  to  construct  an  electric 
railway  from  New  Decatur  to  Russellville,  Ala.,  a  distance  of  about  50 
miles. 

NORTH  BIRMINGHAM,  .\LA. — It  is  reported  that  the  Southern 
Equipment  Company  will  call  for  bids  within  30  days  for  electrical  and 
power  plant  equipment  for  four  power  stations.  The  company  will  also 
soon  be  in  the  market  for  the  following  apparatus:  For  30  tons  of  No. 
o  trolley  wire,  22  tons  of  No.  00  feed  wire,  25  miles  of  new  56-lb.  rails 
with  angle-bars  and  spikes,  approximately  30  ground  throw  switch  sets, 
36-lb.  rails,  and  20,000  flat  tie  plates. 

OPELIKA,  ALA. — At  an  election  held  March  28  the  proposition  to 
is-sue  $85,000  in  bonds  for  the  construction  of  an  electric  light  plant  and 
water  works  system  was  carried.  Bids  will  be  received  for  construction  of 
the  plant  until  .\pril  15.  J.  B.  McCrary  &  Company,  of  Atlanta,  Ga., 
arc  engineers. 

RUSSELLVILLE,  ALA. — The  erection  of  rural  telephone  lines  are 
under  consideration  by  the  residents  of  Spruce  Pine,  Bear  Creek,  Haley- 
ville,  Hackelburg  and  the  Phil  Campbell  communities.  T.  E.  Lawler, 
Rural  Free  Delivery  No.  i.  Spruce  Pine,  Ala.,  is  interested  in  the  project. 

.VRGENTA,  ARK. — The  Missouri  Pacific  Railroad  Company  is  con¬ 
templating  rebuilding  its  repair  shops  at  Argenta,  which  were  destroyed 
by  fire.  If  it  is  decided  to  rebuild,  the  capacity  of  the  shops  will  be 
doubled.  Steam  power  plant  equipment  and  electric  generators  and 
shop  equipment  will  be  required. 

BURDETTE,  ARK. — The  Three  States  Lumber  Company,  of  Burdette, 
.■\rk.,  is  reported  to  be  contemplating  the  purchase  of  a  200-kw  alternat¬ 
ing-current  generator,  with  exciter,  switchboard,  motors,  etc.,  during  the 
coming  summer. 

FORT  SMITH,  ARK. — The  Fort  Smith  Wagon  Company  is  reported 
to  be  contemplating  making  extensions  to  its  plant,  which  will  involve 
the  purcha.e  of  considerable  equipment.  The  machinery  of  the  plant  will 
be  equipped  for  electrical  operation. 

LOWELL,  .\RK. — A  mutual  telephone  company  has  been  organized 
at  Lowell  for  the  purpo;e  of  erecting  a  telephone  .system  in  Lowell. 

A  switchboard  will  be  installed  and  the  lines  will  connect  with  Rogers, 

Springdale  and  other  points  in  Benton  County. 

RUSSELLVILLE,  ARK. — Preparations  are  being  made  for  the  erec¬ 
tion  of  a  rural  telephone  line,  touching  the  community  on  Spruce  Pine, 
Rural  Free  Delivery  No.  i.  When  the  line  is  completed  direct  connec¬ 
tion  will  be  made  with  Spruce  Pine,  Phil  Campbell,  Bear  Creek,  Haley- 
ville  and  Hackleburg. 

SCR.XNTON,  ARK. — A  telephone  company  has  recently  been  organized 
at  Scranton  for  the  purpose  of  erecting  telephone  lines  from  Scranton 
to  Paris,  to  Prairie  VMew,  to  Blaine  via  Dublin,  and  al:o-  to  Clarksville, 

giving  long  distance  connections  at  all  places.  The  company  is  capi¬ 

talized  at  $4,000.  Charles  E.  Hayes,  of  Scranton,  Ark.,  is  president,  and 
J.  M.  Bankston,  of  Clarksville,  Ark.,  manager. 

ARC.\TA,  C.\L. — The  Minor  Mill  &  Lumber  Company,  of  Areata, 
Cal.,  is  contemplating  the  installation  of  an  electric  generating  unit 
of  about  100  hp  with  exciter,  switchboard  and  auxiliary  equipment,  with¬ 
in  the  next  few  months. 

CO.\LINGA,  CAL. — A  tru^t  deed  has  been  filed  by  the  Coalinga 
Water  &  Electric  Company  in  favor  of  the  Southern  Trust  Company  of 
Los  Angeles,  placing  a  $2,000,000  mortgage  on  all  the  property  of  the 
company  in  Fresno  and  Kings  counties  to  secure  funds  to  pay  existing 
indebtedness,  acquire  additional  rights  of  way,  plant  and  equipment. 

EL  CENTRO,  CAL. — Preparations  are  being  made  by  the  Imperial 
Telephone  Company  for  improvements  and  extensions  to  its  system, 
which  will  involve  an  expenditure  of  about  $20,000.  The  work  will 
include  the  installation  of  a  new  switchboard  and  erection  of  several 
new  lines. 

FRESNO,  CAL. — The  San  Joaquin  Light  &  Power  Company  is  plan¬ 
ning  to  install  a  /tew  400-kw  motor  generator  set  to  furnish  electricity 
for  the  traction  service.  A.  G.  Wishon  is  general  manager. 


ORLAND,  CAL. — The  Northern  California  Power  Company  will  soon 
commence  work  on  construction  of  a  substation  on  E.  F.  Hale’s  ranch, 
southeast  of  the  town.  Electricity  for  operating  the  station  will  be  fur¬ 
nished  by  the  Orland-Hamilton  transmission  line.  The  substation  will 
supply  energy  to  operate  the  pumps  for  irrigating  land  outside  of  the 
Orland  irrigation  system.  The  cost  of  the  station  and  equipment,  etc., 
is  estimated  at  $4,000. 

REDONDO,  CAL. — Work  has  commenced  on  the  enlargement  of  the 
steam  power  plant  of  the  Pacific  Light  &  Power  Company  in  Redondo, 
which  will  double  the  output  of  the  plant  and  involve  an  expenditure 
of  more  than  $1,000,000.  Most  of  the  additional  energy  generated  will 
be  taken  by  the  Pacific  Electric  and  other  Huntington  railways.  The 
plant  will  also  supply  electricity  to  the  San  Bernardino,  Riverside,  Po¬ 
mona,  Ontario  and  other  lines  in  the  eastern  end  of  Southern  California. 

PLATEAU  CITY,  COL.— J.  W.  Swift  and  C.  L.  Davis,  of  Palisade. 
Col.,  are  reported  to  be  interested  in  a  project  to  construct  an  electric 
power  plant  and  furnish  electricity  in  Plateau  City  and  Collbran. 
It  is  propo:ed  to  build  the  plant  on  Big  Creek,  near  the  old  saw  mill 
site,  and  erect  transmission  lines  to  this  town  and  Collbran. 

TRINIDAD,  COL. — The  Colorado  Railway,  Light  &  Power  Company 
has  recently  purcha:ed  a  4000-kw  turbo-generator  set  from  the  Westing- 
house  Electric  &  Manufacturing  Company,  to  be  installed  in  its  new 
power  house. 

BRIDGEPORT,  CONN. — Extensive  improvements  and  extensions  are 
contemplated  by  the  Connecticut  Company  to  the  Bridgeport  district, 
which  will  involve  an  e.xpenditure  of  about  $750,000,  and  will  include 
an  addition  to  the  power  plant  on  Seaview  Avenue,  increasing  the  out¬ 
put  of  the  plant  about  33  1/3  per  cent.  Various  sections  of  its  system 
will  be  rebuilt  and  several  extensions  will  also  be  made,  including  the 
double-tracking  of  2)4  miles  on  the  Milford  line.  E.  Gagle,  of  New 
Haven,  Conn.,  is  chief  engineer. 

MIDDLETOWN,  CONN. — It  is  reported  that  the  Middletown  Electric 
Light  Company  has  decided  to  erect  a  new  plant  on  its  property  located 
at  the  foot  of  College  Street,  contracts  for  construction  of  which,  it  is 
said,  will  be  awarded  as  soon  as  financial  arrangements  can  be  made. 

NEW  LONDON,  CONN. — Bids  will  be  received  at  the  office  of  the 
constructing  quartermaster.  New  London.  Conn.,  until  May  13  for  con¬ 
struction,  plumbing,  heating,  electric  wiring  and  fixtures  of  one  guard¬ 
house  and  one  quartermaster’s  storehouse  at  Fort  Terry,  N.  Y.  A 
deposi*  of  $5  will  be  required  for  each  set  of’  plans.  Captain  F.  T. 
Arnold,  of  New  London,  Conn.,  is  constructing  quartermaster. 

WATERBURY,  CONN. — It  is  reported  that  plans  are  being  prepared 
for  the  construction  of  a  large  power  plant  for  the  Housatonic  Power 
Company  in  Waterbury,  to  cost  about  $500,000. 

DOVER,  DEL. — The  Delaware  Lighting  &  Heating  Company,  recently 
organized  by  George  L.  Donoho,  F.  L.  Walton,  M.  N.  Shockley  and 
others  as  electrical  engineers  and  contractors,  would  like  to  receive 
catalogs  for  its  files  from  companies  dealing  in  supplies  for  contractors, 
including  fixtures,  etc.  The  company  has  engaged  Irving  K.  Walton, 
electrical  engineer,  as  manager. 

SE.\FORD,  DEL. — The  South  Delaware  Gas  Company,  which  was 
recently  granted  a  franchise  to  erect  a  power  plant  in  Seaford  and 
furnish  gas  and  electricity  to  the  lower  Delaware  towns,  has  been  making 
investigations  in  this  town  with  a  view  of  finding  a  desirable  site  on 
which  to  erect  a  gas  plant. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C.,  until  April 
28  for  furni.hing  20,000  dry  cells,  under  proposal  No.  28.  Captain  C. 
Def.  Chandler  is  chief  signal  officer. 

JACKSONVILLE,  FLA. — The  City  Council  has  indorsed  the  project 
of  the  Board  of  Bond  Trustees  to  construct  a  new  water  works  and 
electric  power  plant  on  the  property  which  the  trustees  have  recently 
purchased  on  the  St.  Johns  River,  near  Phoenix  Park.  The  Board  of 
Bond  Trustees  proposes  to  use  $300,000  profits  from  the  water  and  light 
plants.  With  the  erection  of  the  new  plant  it  is  expected  that  the  city 
will  be  able  to  supply  electricity  to  the  Jacksonville  Electric  Company 
to  operate  its  car  system. 

OCALA,  FL.A. — E.  C.  Bennett,  superintendent  of  the  municipal  electric 
light  plant,  writes  that  the  electric  light  department  will  soon  be  in  the 
market  for  the  purchase  of  two  200-hp  horizontal  tubular  boilers. 

ATHENS,  GA. — The  Athens  Railway  &  Electric  Company,  recently 
incorporated  with  a  capital  stock  of  $1,050,000  hy  John  R.  White,  A.  H. 
Hodgson,  W.  S.  Holman  and  others,  it  is  said,  will  take  over  the  ex¬ 
isting  street  railway  and  make  extensive  improvements  to  same. 

AUGUSTA,  GA. — The  Augusta  Railway  &  Electric  Company,  it  is  re¬ 
ported,  is  contemplating  the  construction  of  an  electric  railway  to  -Mur¬ 
ray  Hill.  James  U.  Jackson  is  general  manager. 

CARTERSVILLE,  GA. — The  City  Council  has  appointed  a  committee 
to  make  investigations  in  regard  to  making  extensions  to  the  municipal 
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electric  light  plant,  with  a  view  to  establishing  a  day  service.  Paul 
Gilreath  is  Mayor. 

GAINESVILLE,  GA. — At  an  election  held  April  a  the  citizens  voted 
to  issue  bonds  to  the  amount  of  $too,ooo,  the  proceeds  to  be  used  for 
the  installation  of  a  new  water  works  system,  extension  of  the  electric 
light  and  sewer  systems  and  a  new  ward  school  building. 

MOULTRIE,  GA. — The  Moultrie  Telephone  Company  is  planning  to  in¬ 
stall  3000  ft.  of  cable  and  the  erection  of  several  rural  lines.  W.  H. 
Karber  is  president  of  the  company. 

ROCKY  FORD,  GA. — Preparations  are  being  made  by  the  Ogeechee 
River  Electric  Power  Company  to  develop  the  water  power  of  the  Ogee¬ 
chee  River  at  Rocky  Ford  and  Oliver,  riparian  rights  having  been 
granted  the  company  by  both  Bulloch  and  Screven  counties.  It  is  un¬ 
derstood  that  work  will  commence  on  the  project  within  90  days.  It 
is  estimated  that  11,000  hp  can  be  developed  at  a  cc;t  of  about  $700,000. 
D.  G.  Zeigler,  of  Jacksonville,  Fla.,  is  reported  to  be  interested  in  the 
enterprise.  The  headquarters  of  the  company  is  located  in  Savannah, 
Ga. 

ROME,  GA. — Contracts  will  soon  be  placed  by  the  Rome  Railway  ik 
Light  Company  for  power  house  equipment,  including  a  500-kw  turbine, 
a  250-hp  boiler,  one  300-kw  rotary  converter  and  auxiliary  apparatus,  to 
cost  about  $30,000. 

UNION  CITY,  GA. — The  question  of  issuing  bonds  to  the  amount  of 
$20,000,  the  proceeds  to  be  used  for  the  installation  of  a  municipal  elec¬ 
tric  light  plant  and  other  improvements,  is  under  consideration,  and 
will  soon  be  submitted  to  a  vote. 

BURLEY,  IDAHO. — At  an  election  held  recently  the  citizens  voted  to 
appropriate  the  sum  of  $5,500  for  the  purpose  of  purchasing  and  install¬ 
ing  electrical  equipment  to  distribute  electricity  for  lamps,  heat  and 
motors.  Electricity  for  the  proposed  system  is  to  be  furnished  from  the 
Government  power  plant  located  at  the  Minidoka  dam.  A  maximum 
rate  has  been  fixed  by  the  Government  for  the  charge  for  the  service 
to  private  consumers.  It  is  expected  to  have  the  system  installed  by  the 
middle  of  July. 

JULIAETTA,  IDAHO. — The  Fox  Ridge  &  Juliaetta  Co-operative 
Telephone  Company  has  been  granted  a  50-year  franchise  in  Juliaetta. 

HAVANA,  ILL. — The  Havana  Electric  Company  is  contemplating 
extensive  improvements  to  its  system  and  will  either  rebuild  its  present 
plant  or  erect  an  entirely  new  system. 

JACKSONVILLE,  ILL. — The  question  of  purchasing  new  tubular 
boilers,  engine  or  turbine  driven  units  for  electrical  service  and  new 
pumping  machinery  for  the  municipal  power  station  is  reported  to  be 
under  consideration. 

MACOMB,  ILL. — The  Macomb  Sewer  Pipe  Company  is  building  an 
addition  to  its  main  building,  87  x  182  ft.,  four  stories  high,  and  is 
reported  to  be  in  the  market  for  electric  lighting  and  heating  apparatus 
and  steam  piping  for  the  same. 

PEKIN,  ILL. — The  Corn  Products  Refining  Company  is  reported  to 
have  appropriated  $250,000  for  the  construction  of  a  new  plant  in  Pekin, 
Ill.  Among  the  improvements  contemplated  is  the  erection  of  an  en¬ 
tirely  new  power  plant.  L.  P.  Bauer  is  manager. 

QUINCY,  ILL. — The  Quincy  Horse  Railway  &  Carrying  Company  ex¬ 
pects  soon  to  place  orders  for  a  looo-kw  generator,  erect  a  new  steel 
stack  and  condensing  plant.  W.  A.  Martin  is  purchasing  agent. 

AUBURN,  IND. — Plans  are  being  made  by  the  Home  Telephone  Com¬ 
pany  to  build  a  new  exchange  building  in  Auburn.  Considerable  new 
equipment  will  be  installed.  W.  L.  Straus  is  general  manager. 

BEDFORD,  IND. — The  Bedford  Power  Company  has  commenced  work 
on  construction  of  its  dam  at  Williams,  on  White  River,  where  a  power 
plant  will  be  erected.  The  plans  include  an  emergency  plant  for  use 
during  high  water  periods  when  the  main  plant  cannot  be  operated.  • 
S.  A.  Techer  is  general  manager. 

CHRISNEY,  IND. — The  citizens  of  Chrisney,  Ind.,  are  reported  to  have 
offered  the  Evansville  Railway  Company,  of  Evansville,  Ind.,  a  subsidy 
of  $20,000,  the  right  of  way  and  the  grading  of  the  road,  if  it  will 
extend  the  Richland  branch  of  its  system  to  Chrisney. 

CONNERSVILLE,  IND. — ^The  stockholders  of  the  Connersville  Light, 
Heat  &  Power  Company  have  voted  to  increase  the  capital  stock  of  the 
company  from  $100,000  to  $300,000,  the  proceeds  to  be  used  for  making 
extensive  improvements  to  the  system  and  installing  new  equipment. 
George  B.  Markle  is  president  of  the  company. 

EVANSVILLE,  IND. — The  Crescent  Furniture  Company,  of  Evans¬ 
ville,  Ind.,  is  constructing  a  new  factory,  which  will  be  equipped  for 
electric  motor  drive,  exhaust  blowers,  sprinkler  system,  etc.  It  is  under¬ 
stood  that  equipment  for  the  plant  will  be  purchased  in  the  near  future. 

EVANSVILLE,  IND. — The  P.  H.  Reddinger  Company,  of  Evansville, 
Ind.,  it  is  reported,  will  soon  be  in  the  market  for  equipment  for  a 
power  plant,  sprinkler  system  and  woodworking  machinery,  in  connection 
with  its  proposed  new  factory  to  be  erected  in  Evansville.  The  machinery 
for  power  plant  will  include  two  horizontal  return  tubular  boilers  of  from 
200  to  250  hp,  Corliss  or  automatic  four-valve  engine,  electric  generator, 
switchboard,  motors,  etc. 

GRAYSVILLE,  IND. — The  Turman  Township  Telephone  Company 
has  filed  notice  of  increase  in  capital  stock  from  $2,250  to  $8,750  with 
the  Secretary  of  State.  C.  D.  Hedsker  is  president. 


INDIANAPOLIS,  IND. — The  Merchants’  Heat  &  Light  Company  has 
commenced  work  on  placing  new  lamp  posts,  on  which  will  be  placed 
three  lamps,  on  Washington  Street.  This  is  the  commencement  of  the 
installation  of  a  new  and  general  street  lighting  system. 

INDIANAPOLIS,  IND. — The  Beech  Grove  Traction  Company  has 
awarded  a  contract  to  the  Alan  Construction  Company  for  the  construc¬ 
tion  of  its  proposed  electric  railway  between  Beech  Grove  and  Indian¬ 
apolis,  work  on  which  will  commence  in  the  near  future.  The  company 
has  filed  a  mortgage  in  favor  of  the  Security  Trust  Company  to  secure 
an  issue  of  $100,000  in  bonds. 

MONTICELLO,  IND. — The  Monticello  Telephone  Company  has 
awarded  a  contract  for  the  con:truction  of  a  new  exchange  building  in 
Monticello.  New  equipment  will  be  installed  in  the  building. 

WAYNETOWN,  IND. — The  Waynetown  Electric  Light  Company, 
recently  incorporated,  is  reported  to  be  ready  to  receive  bids  for  con¬ 
struction  and  equipment  of  an  electric  light  plant.  S.  C.  Rowland  is 
piesident. 

DES  MOINES,  lA. — Surveys  are  being  made  by  the  State  Conserva¬ 
tion  Commission  for  the  construction  of  reservoirs  at  the  head  waters 
of  the  rivers  in  the  State.  The  water  power,  it  is  said,  will  be  utilized 
to  generate  electricity. 

EAGLE  GROV’E,  lA. — The  Citizens’  Heat,  Light  &  Power  Company 
is  contemplating  enlarging  its  power  plant. 

MARSHALLTOWN,  lA. — C.  D.  Jones,  president  of  the  Marshall¬ 
town  Light,  Power  &  Railway  Company,  has  submitted  a  proposition  to 
Mayor  O.  L.  Ingledue,  offering  to  sell  the  electric  and  gas  plants  of  the 
company,  exclusive  of  the  street  railways,  to  the  city  for  $245,000,  plus 
the  betterments,  recently  made,  which  are  estimated  at  $So,ooo,  making 
the  total  amount  $325,000.  The  street  car  lines  may  be  taken  over  at 
any  time  by  the  city  for  $40,000  more.  Both  the  Mayor  and  Council 
consider  the  price  prohibitive. 

MISSOURI  V’ ALLEY,  lA. — The  Missouri  Valley  Electric  Light  Com- 
pany_  is  reported  to  be  considering  the  installation  of  a  new  street  light¬ 
ing  system.  It  is  understood  that  tungsten  lamps  will  be  used. 

ROCK  RAPIDS,  lA. — The  Rock  Rapids  telephone  exchange,  owned 
and  operated  by  W.  C.  Wyckoff  &  Company,  has  been  sold  to  the  Western 
Electric  Company,  which  owns  and  operates  telephone  lines  in  this  city. 
The  exchange  has  about  300  telephone  lines  and  a  number  of  rural  lines. 
The  consideration  is  said  to  be  $19,000. 

STORM  LAKE,  I  A. — The  question  of  issuing  bonds  to  the  amount  of 
$8,000  for  the  installation  of  a  municipal  electric  light  plant  is  under 
consideration  and  will  soon  be  submitted  to  a  vote. 

COLDWATER,  KAN. — Preparations  are  being  made  to  construct  an 
electric  light  plant  and  water  works  system  in  Coldwater,  Kan.,  at  a 
cost  of  about  $30,000.  The  J.  S.  Worley  Company,  Reliance  Building, 
Kansas  City,  Mo.,  will  have  charge  of  the  engmeering  work. 

GYPSUM,  KAN. — The  City  Council  has  granted  J.  F.  Keyes  a 
franchise  to  construct  and  operate  an  electric  light  plant  in  Gypsum. 
It  is  understood  that  part  of  the  machinery  has  been  ordered. 

HOPE,  KAN. — E.  N.  Farnham,  City  Clerk,  writes  that  it  is  proposed 
to  construct  an  electric  light  plant  in  Hope,  to  cost  about  $5,000. 

HUMBOLDT,  KAN. — Investigations  are  being  made  by  W.  P.  Mc- 
Grew,  in  connection  with  the  installation  of  an  electric  light  plant  in 
Humboldt.  If  sufficient  patronage  is  guaranteed,  a  plant  will  be  installed. 

JAMESTOWN,  KAN. — Bids  will  be  received  by  F.  M.  Cook,  City  Clerk, 
until  April  22  for  furnishing  materials  and  labor  for  constructing  an 
electric  lighting  system  and  water  works  plant  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  the  City  Clerk,  Jamestown,  N.  Y., 
and  at  the  office  of  Burns  &  McDonnell,  engineers,  Scarritt  Building, 
Kansas  Citv,  Mo.  Separate  bids  will  be  received  as  follows:  i. — For 
furnishing  material  and  labor  (except  standpipe)  for  constructing  a  com¬ 
plete  water  works  system.  2. — For  furnishing  material  and  labor  for  con¬ 
structing  transmission  line  from  Concordia  to  Jamestown,  approximately 
12  miles,  and  electric  lighting;  system  for  Jamestown  complete.  3. — For 
furnishing  material  and  erecting  water  tower  of  30,000  gal.  capacity. 
J.  O.  Strain  is  Mayor. 

KANSAS  CITY,  KAN. — The  Kansas  City  Packing  Box  Company  is 
increasing  the  electric  motor-driven  machinery  in  its  plant  at  Kansas 
City. 

SCANDIA,  KAN. — The  J.  S.  Worley  Company,  of  Kansas  City,  Mo., 
engineers,  have  been  engaged  to  prepare  plans  for  an  electric  light  plant 
and  water  works  system  in  Scandia,  to  cost  $21,000. 

SYRACUSE,  KAN. — Plans  are  being  prepared  by  L.  G.  Knapp  & 
Company,  New  York  Life  Building,  Kansas  City,  Mo.,  engineers,  for  an 
electric  light  plant  and  water  works  system  in  Syracuse,  Kan.,  for  which 
bonds  to  the  amount  of  $39,000  were  recently  voted. 

THAYER,  KAN. — We  are  informed  that  the  Town  of  Thayer  is  in 
need  of  a  lighting  plant.  Natural  gas  and  crude  oil  are  available  for 
fuel. 

TROY,  KAN. — At  an  election  held  March  25  the  citizens  voted  in 
favor  of  the  proposition  to  issue  bonds  for  the  construction  of  an  electric 
light  plant  in  Troy. 

LOUISVILLE,  KY. — The  directors  of  the  Louisville  Railway  Com¬ 
pany  are  reported  to  have  decided  to  extend  the  Fern  Creek  interurban 
line  from  Fern  Creek  to  Mt.  Washington,  a  distance  of  eight  miles. 
Work  on  the  proposed  extension  will  begin  in  the  near  future. 
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DEXTER,  MAINE.— The  plant  and  holdings  of  the  Dexter  Electric 
Company  have  been  purchased  by  the  Central  Maine  Power  Company,  of 
Waterville,  Maine.  It  is  expected  that  electricity  for  operating  thrf 
local  plant  will  be  transmited  from  Pittsfield  and  a  24-hour  service  es¬ 
tablished.  It  will  require  about  three  months  to  erect  the  transmission 
line. 

KINGMAN,  MAINE. — The  Farmers’  Club  recently  purchased  the 
system  of  the  Kingman  Telephone  Company  in  Kingman.  It  is  proposed 
to  purchase  their  own  instruments  so  as  to  do  away  with  paying  rent. 
The  new  owners  have  reduced  the  rates  and  doubled  the  number  of  sub¬ 
scribers.  G.  D.  Oroak  is  president;  R.  Matson,  treasurer;  C.  Chrisdoph- 
son,  secretary,  and  J.  Frank  Campbell,  manager  and  purchasing  agent. 

CUMBERLAND,  MD.— The  Cumberland  &  Westernport  Electric 
Railway  Company  is  contemplating  extending  its  electric  railway  on  the 
Maryland  side  of  the  North  Branch  River  to  McCoole,  and  from  there 
across  the  river  into  Keyser.  C.  L.  Bretz,  of  Cumberland,  Md.,  is 
president  of  the  company. 

BOSTON,  MASS. — The  Boston  Elevated  Railway  Company  has  pur¬ 
chased  a  site  on  which  it  will  erect  a  new  power  house  to  take  the  place 
of  the  one  on  Albany  Street,  which  was  recently  destroyed  by  fire. 

LOWELL,  MASS. — The  Bigelow  Carpet  Company  has  applied  to  the 
Public  Building  Department  for  permission  to  build  a  combination 
turbine  house  power  station  and  picker  house,  to  cost  about  $50,000. 

NEW  BEDFORD,  MASS. — Extensive  improvements  will  be  made  at 
Lincoln  Park  by  the  Dartmouth  &  Westport  Railway  Company,  which 
will  involve  an  expenditure  of  about  $70,000,  and  include  the  erection 
of  a  casino,  to  cost  $50,000,  and  a  lighting  plant  at  a  cost  of  $12,000. 
About  $75,000  will  be  expended  by  the  company  for  new  cars. 

PALMER,  MASS. — The  Central  Massachusetts  Electric  Company  is 
planning  to  install  a  new  turbine  engine  in  its  plant.  The  new  equip¬ 
ment  will  be  used  to  supplement  the  present  plant  to  furnish  power  for 
lamps  at  times  when  the  load  is  the  greatest. 

PITTSFIELD,  MASS. — The  Pittsfield  Electric  Company  has  awarded 
the  contract  for  enlarging  the  power  plant  at  Silver  Lake  to  the  Stone 
&  Webster  Corporation,  of  Boston,  Mass.  The  improvements  will  in¬ 
volve  an  expenditure  of  from  $125,000  to  $150,000,  and  will  double  the 
output  of  the  plant.  The  new  equipment  will  include  a  750-kw  generator 
and  boiler. 

PITTSFIELD,  MASS. — The  committee  on  fuel  and  street  lights  has 
requested  the  Pittsfield  Electric  Company  to  draw  up  a  contract  for 
street  lighting  for  a  term  of  five  years.  The  officials  of  the  company 
have  agreed  to  furnish  the  service  to  the  city  at  5  per  cent,  less  than 
the  present  contract,  provided  they  have  a  long  term  contract.  On  the 
present  contract  this  would  mean  a  saving  of  $1,200  a  year  to  the 
city.  At  present  the  city  is  paying  $17.25  per  year  each  for  incandescent 
lamps,  of  which  there  are  808,  and  $79  each  for  arc  lamps,  of  which 
there  are  135.  For  the  last  three  years  the  contract  has  been  made 
yearly. 

SHELBURNE  FALLS,  MASS. — Option  on  the  water  rights  in  the 
Deerfield  River,  above  Shelburne  Falls,  is  reported  to  have  been  taken  by 
a  syndicate  identified  with  the  Connecticut  River  Power  Company,  of 
Vernon,  Vt.,  which  proposes  to  develop  the  property  for  power  purposes. 
It  is  proposed  to  divert  the  water  of  the  Deerfield  River  through  a  tun¬ 
nel  to  Shelburne  Falls,  where  a  large  power  plant  is  to  be  established. 
The  project  includes  the  sale  of  the  water  rights  of  the  Lamson  & 
Goodnow  Manufacturing  Company,  at  Shelburne  Falls,  the  purchasers 
guaranteeing  that  company  a  certain  amount  of  electric  power. 

SOMERVILLE,  MASS. — The  Boston  &  Maine  .Railroad  Company  has 
commenced  work  on  con.truction  of  what  will  be  known  as  the  “run¬ 
ning  repair”  shop,  and  will  be  located  on  the  old  Ten  Hill  farm  in 
East  Somerville.  The  plant  when  completed,  it  is  said,  will  cost  about 
$2,000,000.  The  building  now  being  constructed  will  be  203  ft.  in 
length  and  170  ft.  wide,  and  will  be  equipped  with  an  electric  traveling 
crane,  with  a  capacity  of  lifting  120  tons.  A  power  house  150  ft.  long 
and  100  ft.  wide  will  be  built,  which  will  furnish  power  for  the  plant. 
J.  P.  Snow,  of  Boston,  Mass.,  is  chief  engineer. 

TAUNTON,  MASS. — Announcement  has  been  made  that  a  sub:tantial 
reduction  is  to  be  made  in  the  price  of  electricity  furnished  by  the 
municipal  electric  plant  for  commercial  lighting,  to  take  effect  from 
April  I. 

WORCESTER,  MASS. — The  erection  of  a  power  plant  in  Worcester 
is  reported  to  be  under  consideration  by  the  Boston  &  Albany  division 
of  the  New  York  Central  Railroad  Company.  The  proposed  plant  will 
furnish  electricity  for  a  new  union  station,  and  other  purposes. 

WORCESTER,  MASS. — Plans  are  being  made  by  the  Worcester 
Conrolidated  Street  Railway  Company  for  making  temporary  repairs 
to  its  power  house  on  I'remont  Street,  Worcester,  at  a  cost  of  $10,000. 
New  equipment  will  be  installed.  H.  C.  Page,  of  Worcester,  Mass.,  is 
general  manager. 

ALMA,  MICH. — The  capital  stock  of  the  Union  Telephone  Company 
has  been  increased  from  $750,000  to  $1,000,000. 

BAY  CITY,  MICH. — Announcement  has  been  made  by  John  C.  Wea- 
dock,  general  counsel  for  the  Hodenpyl-Walbridge  and  Clark  interests  of 
New  York  and  Philadelphia,  who  with  the  Foote  interests  of  Jackson 
were  behind  the  project  to  merge  most  of  the  larger  electric  light,  elec¬ 
tric  railway,  gas  and  hydroelectric  plants  of  the  State,  that  the  plan  first 
considered,  that  of  merely  uniting  all  the  plants  and  transferring  the 


stock  of  each  for  stock  in  a  holding  company,  would  be  carried  out. 
The  result  will  be  to  still  unite  the  various  companies  and  subdivide  them 
into  electrical,  gas  and  traction  groups,  but  without  stock  or  bond 
issues  to  raise  money  for  individual  development.  This,  it  is  said,  will 
not  interfere  with  the  Au  Sable  River  development,  on  which  $200,000 
has  already  been  spent. 

DETROIT,  MICH. — The  Brush  Runabout  Company,  of  Detroit,  Mich., 
is  purchasing  additional  electric  equipment  for  its  plant,  including  motors 
for  operating  machinery. 

DETROIT,  MICH. — Preparations  are  being  made  by  the  Northway 
Motor  &  Manufacturing  Company  for  the  construction  of  a  new  plant  in 
Detroit,  Mich.,  this  spring  for  the  manufacture  of  automobiles,  which 
will  be  equipped  for  electric  motor  drive  throughout. 

HILLSD.ALE,  MICH. — At  an  election  held  recently,  the  proposition 
to  issue  bondi  for  extensions  and  improvements  to  the  municipal  electric 
light  plant  was  defeated. 

ONAWAY,  MICH. — The  Onaway  Telephone  Company  has  filed 
amendments  to  its  charter  increasing  the  capital  stock  of  the  company 
from  $50,000  to  $100,000.  The  company,  it  is  said,  proposes  to  extend 
its  lines  into  new  fields. 

SAGINAW,  MICH. — The  building  committee  of  the  Board  of  Super¬ 
visors,  it  is  said,  will  recommend  the  installation  of  an  electric  light 
plant  to  furnish  electricity  for  lighting  the  court  house  and  county  jail. 

MORTON,  MINN. — The  Council  has  granted  the  Wherland  Electric 
Light  Company,  of  Redwood  Falls,  Minn.,  a  five-year  franchise  for  the 
installation  of  an  electric  light  system  in  Morton. 

SPRING  VALLEY,  MINN. — W.  J.  Pulford,  of  Sioux  Rapids,  la.,  is 
reported  to  be  considering  the  purchase  of  the  local  electric  light  plant 
and  rebuilding  the  same. 

ST.  PAUL,  MINN. — Plans  are  being  prepared  by  Buechner  &  Orth,  of 
St.  Paul,  Minn.,  for  the  construction  of  a  factory  for  the  Schurmeier 
Motor  Car  Company,  in  St.  Paul,  which  will  be  equipped  for  electric 
motor  drive  throughout.  Contracts  for  equipment,  it  is  understood,  will 
be  placed  within  the  next  six  weeks. 

BELZONA,  MISS. — Bids  will  be  received  until  May  17  by  Mayor  and 
.Mdermen  for  a  system  of  sewers,  consisting  of  three  or  four  miles  of 
8-in.  and  lo-in.  pipe  sewers,  with  centrifugal  pump  and  motor.  Walter 
G.  Kirkpatrick,  of  Jackson,  Miss.,  is  engineer. 

KANSAS  CITY,  MO. — The  Kansas  City  Railway  &  Light  Company 
is  contemplating  extensive  improvements  to  its  system,  which  will  involve 
an  expenditure  of  about  $500,000,  and  will  include  the  installation  of  a 
new  generating  plant, 

SAVANNAH,  MO. — Applicatten  has  been  made  to  the  Savannah 
Council  by  F,  C.  Barrington  for  a  franchise  to  supply  electricity  in  this 
city  for  lamps. 

ST.  LOUIS,  MO. — It  is  reported  that  the  Arctic  Ice  Company,  of  St. 
Louis,  Mo.,  will  require  equipment  for  a  steam  power  plant,  for  a  plant 
at  Mill  Creek  Valley,  including  heater,  pumps,  boilers,  engines,  refrig¬ 
erating  machinery  and  an  electric  generating  unit. 

TRENTON,  MO. — The  proposition  to  issue  $50,000  in  bonds  for  the 
construction  of  a  municipal  electric  light  plant  was  defeated  at  an  elec¬ 
tion  held  April  5. 

MILES  CITY,  MONT. — At  an  election  held  April  4  the  proposition 
to  construct  a  municipal  electric  light  plant  was  carried. 

LAKOTA,  N.  D. — The  local  electric  light  plant  has  been  purchased  by 
G.  C.  Greene,  of  Glencoe,  Minn.,  and  A.  H.  Lane,  who  will  operate  the 
same. 

BROKEN  BOW,  NEB. — F.  H.  Davis,  of  Omaha,  Neb.;  John  T.  Burke, 
of  Aberdeen,  S.  D.,  and  F.  M.  Currie,  are  reported  to  be  interested  in  a 
project  to  construct  a  large  power  plant  on  North  Loop  River,  the  cost 
ot  which  is  estimated  at  $300,000. 

PLAINVIEW,  NEB. — Sealed  proposals  will  be  received  at  the  office 
of  C.  W.  Lee,  city  clerk,  Plainview,  Neb.,  until  April  25  for  furnishing 
labor,  equipment  and  material  for  the  installation  of  an  electric  light 
plant  and  lighting  system  in  Plainview,  in  accordance  with  plans  and 
siiecifications  on  file  at  the  office  of  the  city  clerk  and  at  the  office  of 
E.  F.  Schurig,  consulting  enginer,  Omaha,  Neb.  The  cost  of  the  plant 
is  estimated  at  $10,700. 

PALISADE,  NEV. — The  Farmers’  Mining  Company  is  contemplating 
the  installation  of  a  crushing  plant  equipped  with  10  stamps,  together 
with  motive  power  and  other  machinery. 

ATLANTIC  CITY,  N.  J. — The  Atlantic  City  Lighting  Company  is 
reported  to  have  submitted  a  proposition  to  the  City  Council  offering  to- 
light  the  boardwalk  free  of  charge. 

CAMDEN,  N.  J. — The  sale  of  the  Camden  &  Trenton  Traction  Com¬ 
pany,  which  has  been  operated  by  a  receiver,  has  been  confirmed  by  the 
courts.  The  railway  will  be  operated  by  a  reorganized  company  to  be 
known  as  the  Riverside  Traction  Company.  It  is  understood  that  exten¬ 
sive  improvements  are  contemplated. 

NEWARK,  N.  J. — Plans  have  been  prepared  by  J,  E.  Mergott  Com¬ 
pany  for  the  construction  of  a  new  factory  in  Newark,  N.  J.,  which  will 
include  a  steam  driven  electric  power  plant  of  from  125  to  150  hp. 
Equipment  needed  for  the  plant  will  include  boiler,  beater,  pumps, 
engine,  dynamo,  switchboard,  etc. 

SANTA  RITA,  N.  M. — Application  has  been  filed  at  the  office  of  the 
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territorial  engineer  at  Santa  Fe  by  the  Chino  Copper  Company  for  water 
rights  from  Apache  Tejo  spring,  located  near  Santa  Rita,  where  it  pro¬ 
poses  to  construct  a  hydroelectric  power  plant  to  furnish  electricity  to 
operate  machinery  in  its  mines  and  reduction  plant.  The  cost  of  the 
plant  is  estimated  at  $250,000. 

SILVER  CITY,  N.  M. — Plans  have  been  prepared  by  the  Black  Range 
Reduction  Works  for  the  construction  of  a  hydroelectric  power  plant  on 
the  Gila  River,  near  its  mines,  to  furni.:h  electricity  to  operate  machin¬ 
ery  on  its  property, 

WILLARD,  N.  M.— The  Western  Construction  Company  has  been 
engaged  to  take  charge  of  the  construction  of  the  central  power  plant 
to  be  erected  in  Willard.  The  cost  of  the  plant  is  estimated  at  $500,000. 
The  plant  will  furnish  electricity  to  pump  water  to  irrigate  10,000  acres 
of  land,  now  without  water. 

ALBANY,  N.  Y. — Plans  have  been  prepared  by  C.  G.  Ogden,  Albany, 
N.  Y.,  for  a  four-story  factory  building  to  be  erected  by  the  Albany 
F.mbossing  Company.  The  plant  will  be  equipped  for  electric  motor 
drive. 

BUFFALO,  N.  Y. — The  General  Electric  Company  has  submitted  a 
proposition  to  the  Board  of  Supervisors  offering  to  furnish  electricity 
for  the  county  jail  on  a  sliding  scale  of  from  nine  to  four  cents  per 
kw-hour,  according  to  the  amount  used. 

CATSKILL,  N.  Y. — The  Catskill  Traction  has  received  permission 
from  the  Public  Service  Commission,  Second  District,  to  issue  a  mort¬ 
gage  for  $400,000  to  secure  an  issue  of  bonds  for  the  same  amount,  and 
to  issue  presently  $60,000  in  bonds  at  not  less  than  85  and  $48,000  in 
capital  stock.  The  proceeds  to  be  used  to  purchase  and  acquire  from 
W.  C.  Wood  property  rights  and  franchi-cs  of  the  Catskill  Electric  Com¬ 
pany.  The  company  is  also  authorized  to  issue  $iz,ooo  additional  com¬ 
mon  stock,  the  proceeds  to  be  used  for  changes  in  machinery  at  the 
power  plant  of  the  Catskill  Electric  Company,  new  pavements,  organiza¬ 
tion  expenses  and  working  capital. 

GENEVA,  N.  Y. — The  Public  Service  Commission,  Second  District, 
has  authorized  the  Geneva- Seneca  Electric  Company  to  execute  a  mort¬ 
gage  on  its  property  to  secure  an  issue  of  bonds  to  the  amount  of  $500,- 
000  and  to  issue  presently  bonds  to  the  amount  of  $341,125,  the  proceeds 
to  be  used  as  follows:  $too,ooo  to  discharge  and  refund  existing  bonds 
of  the  Scneca-Edison  Company  and  of  the  Geneva  Power  &  Light  Com¬ 
pany;  $102,900  for  the  payment  of  outstanding  bonds  and  floating  in¬ 
debtedness;  $75,000  for  additions  and  betterments  and  $15,000  for 
working  capital. 

NEW  YORK,  N.  Y. — Judge  Lacombe,  of  the  United  States  Circuit 
Court,  has  signed  an  order  authorizing  A.  H.  Joline  and  Douglas  Rob¬ 
inson,  receivers  of  the  Metropolitan  Street  Railway  Company,  to  expend 
$5«o  ,000  to  restore  the  street  car  lines  of  the  Eighth  Avenue  Railroad 
Company  to  good  working  order. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Board  of  Water 
Supply,  Room  910,  299  Broadway,  New'  York,  N,  Y.,  until  April  26 
for  contract  U  for  furnishing  and  delivering  four  loo-hp  and  one  150- 
hp  boilers.  Pamphlets  containing  information  for  bidders  can  be  obtained 
at  Room  9076  at  the  above  address,  upon  deposit  of  $5  for  each  pamphlet. 
John  A.  Bensel  is  president  of  the  Commissioners  of  Board  of  Water 
Supply. 

ROME,  N.  Y. — The  Spargo  Wire  Cloth  Company,  of  Rome,  N.  Y.,  is 
doubling  the  present  capacity  of  its  plant  and  will  install  40  more  looms 
to  its  equipment,  which  will  be  operated  by  electric  motors. 

SYRACUSE,  N.  Y. — The  new  plant  of  the  Syracuse  Safe  Company,  of 
Syracuse,  N.  Y.,  will  be  equipped  for  electric  motor  drive  throughout. 

FAYETTEVILLE,  N,  C. — The  property  of  the  Fayetteville  Consoli¬ 
dated  Street  Railway  &  Power  Company,  which  was  sold  under  a  decree 
of  the  Superior  Court,  is  reported  to  have  been  purchased  by  Mrs.  M. 
B.  McRae,  of  Fayetteville,  for  $67,000.  The  property  includes  a  hydro¬ 
electric  plant,  right-of-ways,  franchises,  etc. 

BISMARCK,  N.  D. — It  is  reported  plans  are  being  prepared  by  Her¬ 
man  Kretz  &  Company,  architects.  New  York  Life  Building,  Minneapolis, 
Minn.,  for  the  power  plant  of  the  Bismarck  Electric  Company  in  Bis¬ 
marck.  The  building  will  be  90  x  83  ft.,  one  story  high,  and  of  concrete 
construction. 

RICHARDTON,  N.  D. — -Arrangements  are  being  made  to  install  an 
electric  lighting  system  in  Richardton.  Electricity  will  be  supplied  from 
SL  Mary's  College  and  Abbey,  and  transmission  lines  will  be  erected 
on  the  telephone  company’s  poles.  Contracts  have  been  signed  for  400 
lamps. 

AKRON,  OHIO. — Preparations  are  being  made  by  the  Northern  Ohio 
Traction  &  Light  Company  for  the  construction  of  a  7500-hp  plant,  to 
cost  about  $1,500,000.  The  plant  will  supplant  the  present  power  houses 
of  the  company  located  at  Bedford,  Cuyahoga  Falls,  Akron,  Canton  and 
Midvale. 

ASHLAND,  OHIO. — Preparations  are  being  made  by  the  Faultless 
Rubber  Company  to  erect  a  three-story  factory  in  Ashland,  Ohio.  Plans 
for  equipment  have  not  yet  been  fully  decided  upon,  but  will  include  a 
power  unit. 

CINCINNATI,  OHIO. — Negotiations  are  under  way  by  Director-Gen¬ 
eral  Davidson,  of  the  Ohio  Valley  Exposition,  and  the  Brennan  Monorail 
Company,  of  England,  for  the  erection  of  a  monorail  electric  railway 
along  the  banks  of  the  canal  for  exhibition  and  demonstration  purposes. 


CINCINNATI,  OHIO. — Work  is  progressing  rapidly  on  the  large  ore- 
handling  docks  of  the  Cincinnati,  Hamilton  &  Dayton  Railroad  Company, 
at  the  lower  end  of  the  Great  Lakes  route,  which  will  cost  approximately 
$1,000,000,  including  the  new  coal  docks.  The  machinery  to  be  installed, 
it  is  understood,  is  to  be  equipped  for  electrical  operation. 

CLEVES,  OHIO. — The  Big  Miami  Valley  Development  Company,  re¬ 
cently  incorporated,  is  planning  to  develop  the  water  power  of  the  Big 
Miami  River  and  establish  a  large  manufacturing  centre,  near  Cleves, 
Ohio.  The  falls  from  which  the  power  is  to  be  derived  is  located  be¬ 
tween  Cleves  and  North  Bend,  and  it  is  expected  that  the  construction 
of  two  dams  will  be  necessary.  Oliver  Swisher  has  been  engaged  to 
make  surveys.  Morgan  Wamsley,  of  Cleves,  is  president  of  the  com¬ 
pany. 

LIMA,  OHIO. — It  is  reported  that  a  power  plant  of  from  350  to  400 
hp  will  be  required  for  the  new  automobile  shops  at  Lima,  Ohio.  F.  F. 
Van  Tuyl,  of  Detroit,  Mich.,  consulting  engineer,  is  reported  to  have 
charge  of  the  work. 

MIAMI,  OHIO. — At  an  election  held  April  i  the  citizens  voted  to  issue 
$80,000  in  bonds  to  take  over  the  local  electric  light  plant  and  water 
works  system  to  be  operated  by  the  municipality. 

NORTH  LEWISBURG,  OHIO. — It  is  reported  that  the  electric  light 
plant  at  North  Lewisburg  has  been  obliged  to  close  down,  owing  to  lack 
of  patronage.  The  municipality  was  also  unable  to  secure  funds  to  pay 
for  street  lamps. 

SANDUSKY,  OHIO.— The  Lake  Shore  Portland  Cement  Company,  it 
is  reported,  will  resume  work  on  construction  of  its  large  cement  works 
which  was  di. continued  some  time  ago.  A  large  amount  of  operating  and 
power  machinery  will  be  required. 

WAVERLY,  OHIO. — The  contract  for  improvements  to  the  municipal 
electric  light  plant  was  awarded  to  Preston  B.  Christian,  of  Waverly,  for 
$4,400. 

ZANESVILLE,  OHIO. — It  is  understood  that  considerable  new 
machinery,  including  power  equipment,  will  be  required  for  the  plant  of 
the  Harris  Brick  Company,  at  Zanesville,  Ohio,  which  is  to  be  recon¬ 
structed  this  spring.  The  company,  it  is  understood,  is  controlled  by  the 
Moores-Coney  Company,  of  Cincinnati,  Ohio. 

OKLAHOMA  CITY,  OKLA. — The  Pioneer  Telephone  Company  is 
contemplating  the  construction  of  toll  lines  to  Frederick,  Snyder  and 
Frederick,  Okla. 

OKLAHOMA  CITY,  OKLA. — The  capital  stock  of  the  Oklahoma  City 
&  Suburban  Railway  Company  has  been  increased  from  $250,000  to 
$.'<00,000.  The  company  proposes  to  construct  an  electric  railway  from 
Edmonton  to  Moore,  a  distance  of  32  miles,  work  on  which  has  already 
commenced. 

TULSA,  OKLA. — The  installation  of  illuminated  street  arches,  to  cost 
from  $400  to  $500  each,  is  under  consideration.  The  arches  are  to  be 
cf  steel,  strung  with  electric  lamps. 

BANDON,  ORE. — The  Bandon  Light  &  Power  Company  is  reported 
ta  be  contemplating  making  improvements  to  its  plant  and  extending  the 
lighting  system.  A.  S.  Elliott  is  receiver. 

LA  GRANDE,  ORE.— The  Oregon  Railroad  &  Navigation  Company 
is  planning  to  install  an  electric  generating  unit  at  its  local  plant  this 
summer,  to  furnish  electricity  for  lighting  the  shops  and  yards. 

PORTLAND,  ORE. — The  Oregon  Electric  Railway  Company  is  plan¬ 
ning  to  erect  a  crushing  plant  at  Tonquin,  Ore.,  a  short  distance  from 
Portland,  to  supply  ballast  and  macadam  to  the  territory  served  by  its 
electric  railways.  Quar:y  equipment,  including  compressors,  drills,  elec¬ 
tric  haulers,  gyrator  breaker,  elevator,  etc.,  will  be  required. 

JOHNSTOWN,  PA. — Extensive  improvements  and  extensions  are 
contemplated  by  the  Johnstown  Traction  Company,  which  will  involve 
an  expenditure  of  $145,000  and  include  new  boilers  and  repairs  to  the 
power  house  on  Baumer  Street,  to  cost  $20,000,  and  considerable  retrack¬ 
ing,  etc. 

LANSDALE,  PA. — The  Montgomery  Heat  &  Fuel  Company  is 
reported  to  be  contemplating  extensive  improvements  to  its  system,  which 
will .  involve  an  expenditure  of  about  $60,000.  H.  T.  Duke  is  general 
manager. 

PHILADELPHIA,  PA. — It  is  reported  that  the  Belmont  Iron  Works, 
of  Philadelphia,  Pa.,  will  require  new  equipment  for  its  new  fabricating 
plant,  including  Corliss  engine,  battery  of  tubular  boilers,  motors  and 
operating  machinery. 

PHILADELPHIA,  PA. — The  Electric  Storage  Battery  Company,  of 
Philadelphia,  Pa.,  is  reported  to  be  considering  enlarging  its  power  plant 
for  which  the  following  apparatus  will  be  required:  Generators,  engines, 
boilers,  motors,  switchboard  and  auxiliary  equipment. 

PHILADEPHIA,  PA. — The  Philadelphia  Electric  Company  has  pur¬ 
chased  the  property  of  the  Delaware  County  Electric  Company,  which 
has  been  controlled  by  the  Associated  Gas  &  Electric  Company,  of  New 
York,  N.  Y,  The  Delaware  company  operates  electric  plants  in  Media, 
Clifton  Heights,  Morton  and  Lansdowne,  Pa. 

PHILADELPHIA,  PA. — Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C., 
until  May  7,  for  condensers.  Are  pump,  feed-water  heater  and  piping  for 
the  navy  yard  at  Philadelphia,  Pa.  Plans  and  specifications  can  be 
obtained  on  application  to  the  above  ofRce  or  to  the  commandant  of 
the  navy  yard  named.  The  cost  of  the  work  is  estimated  at  $25,000. 
R.  C.  Hollyday  is  chief  of  bureau. 
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SUN  BURY,  PA. — The  Sunbury  &  Selinsgrove  Street  Railway  Com¬ 
pany  has  decided  to  erect  a  power  plant  at  Rolling  Green.  The  equip¬ 
ment  of  the  plant  will  include  three  loo-hp  boilers,  two  feed  pumps, 
one  closed  feed-water  heater,  two  Corliss  engines  and  two  direct-current 
generators.  The  company  in  the  past  has  purcha:ed  electricity  for  oper¬ 
ating  its  system  from  the  Middlecreek  Electric  Light  Company. 

WKLLSVILLE,  PA. — A  15-year  franchise  has  been  granted  to  Charles 
C.  Spahr,  of  York,  Pa.,  to  construct  and  operate  an  electric  plant  in 
the  Borough  of  Wcllsville.  It  is  understood  that  Mr.  Spahr  will  utilize 
the  old  grist  mill  on  the  Big  Conewago  Creek,  where  he  proposes  to 
use  the  water  power  in  connection  with  an  auxiliary  plant. 

WOODVILLE,  PA. — Sealed  bids  will  be  received  at  the  office  of 
R.  J.  Cunningham,  county  controller,  Pittsburgh,  Pa.,  until  April  20 
for  the  construction  of  a  power  house  for  the  Allegheny  County  Home, 
Woodville,  Pa.  Plans  and  specifications  and  blank  proposals  may  be 
obtained  at  the  office  of  Andrew  McMaster,  architect,  Curry  Building. 
Fourth  Avenue  and  Ross  Street,  Pittsburgh,  Pa. 

FORT  ADAMS,  R.  I. — Bids  will  be  received  at  the  office  of  the  con¬ 
structing  quartermaster.  Fort  Adams,  R.  I.,  until  May  ii  for  the  exten¬ 
sion  and  remodeling  of  an  underground  electrical  distributing  system 
at  Fort  Greble,  R.  I.  Plans  and  specifications  can  be  seen  at  the  above 
office  and  in  the  office  of  the  chief  quartermaster.  Governor’s  Inland, 
N.  Y.  Lieut.  Frank  H.  Phipps,  Jr.,  is  constructing  quartermaster. 

PAWTUCKET,  R.  I. — The  Pawtucket  Electric  Company  is  reported  to 
have  decided  to  increase  the  equipment  of  its  power  station  and  will 
install  a  6ooo-hp  steam  turbine  with  alternating-current  generator  and 
auxiliary  apparatus. 

TIVERTON,  R.  I. — Preparations  are  being  made  by  the  Tiverton 
Electric  Light  Company  for  the  construction  of  its  proposed  electric 
light  plant  in  Tiverton,  work  on  which  will  begin  as  soon  as  the  weather 
will  permit.  The  Town  of  Tiverton  has  voted  to  appropriate  $2,500  for 
100  street  lamps,  the  service  to  be  furnished  by  the  Tiverton  Electric 
Lig*  t  Company.  The  company  is  capitalized  at  $10,000.  John  R.  Hicks 

president  of  the  company;  George  R.  Lawton,  secretary,  and  Owen 
Durfee,  treasurer. 

WOONSOCKET,  R.  L— Arrangements  are  being  made  by  the  Lawton 
Spinning  Company,  of  Woonsocket,  R.  I.,  for  an  addition  to  its  cotton 
thread  yarn  mill,  to  cost  about  $350,000.  The  power  plant,  it  is  said, 
will  be  equipped  with  steam  turbine-driven  electric  generators. 

BLACKSBURG,  S.  C. — Bonds  to  the  amount  of  $15,000  have  been 
sold  by  the  Town  of  Blacksburg,  the  proceeds  of  which  will  be  used 
to  install  electric  lamps,  paving  streets  and  to  retire  part  of  a  school 
bond  issue. 

FLORENCE,  S.  C.— The  plant  and  holdings  of  the  Florence  Light  & 
Power  Company  was  fold  at  auction  recently  to  Martin  Maloney,  of 
Philadelphia,  Pa. 

WADESBORO,  S.  C. — The  transfer  of  the  property  of  the  Rockingham 
Power  Company  to  the  new  owners  has  been  placed  on  record,  the 
price  paid  for  the  plant  being  given  as  $2,090,000.  It  is  understood  that 
the  reorganization  committee  will  complete  the  hydroelectric  plant  on  the 
Pee  Dee  River  at  Blewitt’s  Falls,  developing  30,000  hp.  It  is  estimated 
that  $2,000,000  will  be  required  to  complete  the  plant.  H.  Browne  and 
L.  A.  Leland  were  receivers. 

DEADWOOD,  S.  D. — It  is  reported  that  the  Nebraska  Telephone 
Company  will  abandon  itj  present  Jine  to  Lead  and  install  a  trunk  line. 

WATERTOWN,  S.  D. — The  Watertown  Wood  Works,  recently  organ¬ 
ized,  it  is  understood,  will  require  some  wood  working  machinery  and 
power  equipment  for  its  new  plant,  which  it  proposes  to  erect  in  Water- 
town,  S.  D. 

WATERTOWN,  S.  D. — It  i.s  reported  that  the  construction  of  an 
electric  railway  from  Watertown  to  Lake  Kampeska  is  under  considera¬ 
tion.  H.  L.  Hopkins,  president  of  the  Business  Men’s  Union,  can  give 
further  information. 


DECHERD,  TENN. — The  contract  for  the  installation  of  an  electric 
light  plant  has  been  awarded  by  the  city  to  T.  B.  Bowser,  of  Hunts¬ 
ville,  Ala. 

ERWIN,  TENN. — Preparations  are  being  made  by  the  Nolachucky 
Power  Company  for  the  construction  of  a  dam  across  the  Nolachucky 
River,  one  mile  from  Erwin.  The  dam  is  to  be  of  reinforced  concrete, 
400  ft.  long,  30  ft.  high,  and  will  develop  about  3500  hp.  K.  S.  Finch, 
of  Charlotte,  N.  C.,  is  president  of  the  company. 

CENTERVILLE,  TEX. — The  San  Antonio  Portland  Cement  Company 
is  contemplating  installing  additional  motor-driven  equipment. 

GREENVILLE,  TEX. — At  a  meeting  of  the  stockholders  of  the 
Eastern  Traction  Company,  held  recently,  a  committee  was  appointed  to 
take  steps  to  obtain  the  right  of  way  for  the  first  21  miles  of  its 
proposed  system  of  an  interurban  electric  railway  between  Greenville 
and  Wolf  City.  It  is  reported  that  the  company  has  financed  its  project, 
and  that  construction  work  will  soon  be  started. 


HEMPSTEAD,  TEX. — Plans  are  being  considered  for  the  construc¬ 
tion  of  an  electric  light  plant  in  Hempstead,  to  cost  $t  0,000.  The  pro¬ 
motors  are  canvassing  the  town,  and  if  sufficient  patronage  is  guaranteed 
the  plant  will  be  installed. 


MIDLAND,  TEX. — The  Midland  Light  &  Power  Company  is  contem¬ 
plating  the  installation  of  additional  equipment  in  its  plant,  to  cost  about 
$15,000. 


MANTI,  UTAH. — .\t  a  special  election  held  April  2  the  citizens  voted 
to  issue  $25,000  in  bonds  for  an  electric  light  system  and  $15,000  for 
improvements  to  the  water  system.  It  is  understood  that  the  city  will 
purchase  the  plant  of  the  Manti  Light  &  Power  Company,  which  will 
be  enlarged  and  improved. 

MILFORD,  UTAH. — Plans  are  being  considered  for  the  installation 
of  an  electric  tram  from  the  Harrington-Hickory  mine  to  the  smelter 
in  Majestic.  .Xrthur  Lovering  is  electrical  enginer,  and  A.  D.  Moffat 
manager. 

OGDEN,  UTAH. — Extensive  improvements  and  extensions  will  be 
made  by  the  Ogden  Rapid  Transit  Company,  which  will  involve  an  ex¬ 
penditure  of  about  $250,000.  The  work  will  include  an  extension  from 
Utah  Hot  Springs  to  Brigham  City,  which  will  cost  about  $180,000,  and 
the  construction  of  the  Twenty-fourth  Street  line,  from  Washington  to 
Wall  Street. 

DANTE,  V’A. — Considerable  new  equipment,  it  is  reported,  may  be 
needed  by  the  Clinchheld  Coal  Corporation,  of  Dante,  Va.,  for  use  in 
connection  with  opening  up  five  additional  mines.  A  new  central  power 
plant  may  also  be  in. tailed. 

NORFOLK,  VA. — The  new  factory  of  the  Old  Dominion  Table  Works, 
which  is  now  being  built,  will  be  equipped  for  electric  motor  drive 
throughout.  Electricity  for  operating  the  plant,  it  is  reported,  will  be 
furnished  by  the  Norfolk  &  Portsmouth  Traction  Company. 

RICHMOND,  VA. — Bids  will  be  received  until  April  26  at  the  office 
of  the  city  electrician.  Room  407,  City  Hall,  Richmond,  for  furnishing 
and  erecting  poles,  lamps,  fixtures,  wires,  transformers  and  other  ma¬ 
terials  for  approximately  1000  arc  lamps  and  for  lighting  the  public  build¬ 
ings  of  the  city.  Plans,  specifications,  proposal  forms  and  form  of  con¬ 
tract  are  on  file  at  the  above  office  and  at  the  office  of  E.  W.  Trafford, 
consulting  engineer.  Chamber  of  Commerce  Building,  Richmond,  Va. 

WILLIAMSBURG,  VA. — The  Water  Committee  has  rejected  all  bids 
received  for  a  franchise  to  install  an  electric  light  and  power  plant  in 
Williamsburg. 

BOTHWELL,  W.\SH. — The  Bothwell  Electric  Company,  recently 
organized,  proposes  to  establish  a  public  service  plant  in  Bothwell.  It  is 
understood  that  machinery  for  the  plant  will  be  purchased  shortly. 

CLARKSTON,  WASH. — Plans  are  being  considered  by  the  Clarkston 
Box  Factory  to  enlarge  its  plant,  which  it  is  understood  will  be  equipped 
for  electrical  operation. 

EPHRATA,  WASH. — L.  V.  Wells  has  recently  been  granted  a  45-year 
franchi:e  to  furnish  electricity  for  lamps  and  motors  in  Epbrata. 

FREMONT,  WASH. — Arrangements  are  being  made  by  the  Washing¬ 
ton  Interior  Finishing  Company  for  the  construction  of  a  factory,  the 
equipment  of  which  will  include  a  power  unit,  motors,  woodworking 
machinery,  etc. 

lONE,  WASH. — The  dam  of  the  lone  Light  &  Power  Company, 
across  Cedar  Creek,  in  lone,  has  been  washed  out  by  a  flood. 

NEWPORT,  WASH. — Work  will  soon  commence  by  Henry  Miner 
and  J.  C.  Grover  on  their  proposed  water  power  development  at  Freeman 
Lake.  It  is  said  that  manufacturing  plants  are  to  be  established  to 
utilize  the  power. 

SEATTLE,  WASH. — Preparations  are  being  made  by  J.  L.  Anderson, 
of  the  Anderson  Steamboat  Company,  to  construct  a  railway  on  the  east 
side  of  Lake  Washington,  from  Bellevue  to  Redmond,  via  Kirkland.  Gas¬ 
oline  cars  are  to  be  used  at  first.  Later  the  railway  will  be  equipped 
for  electrical  operation. 

SOUTH  BEND,  WASH. — The  Kleeb  Lumber  Company  is  reported  to 
be  contemplating  the  installation  of  a  750-bp  low-pressure  steam  turbine, 
to  operate  on  the  exhaust  from  a  Corliss  engine  power  plant,  with 
direct  connected  generator  and  about  20  alternating-current  motors, 
ranging  in  sizes  up  to  150  hp.  The  plant  will  be  equipped  for  electric 
motor  drive  throughout. 

SPOKANE,  WASH. — The  Okanogan  Electric  Railway  Company,  of 
Spokane,  has  applied  to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  over  certain  streets  in  Spokane.  The  proposed  railway 
is  to  connect  Loomis,  Okanogan,  Ophir,  Malott,  Brewster  and  Riverside, 
and  will  connect  at  the  north  with  Victoria,  Vancouver  and  the  eastern 
extension  of  the  Great  Northern  Railway.  A.  M.  Dewey,  of  Spokane, 
Wash.,  is  president. 

SULTAN,  WASH. — Eastern  stockholders  in  the  Washington  Rail¬ 
way  &  Electric  Company,  who  are  interested  in  a  large  power  project 
located  at  Sultan,  have  taken  over  the  interests  of  C.  A.  Hudson  and 
J.  C.  Denny,  of  Everett;  George  D.  Emery,  of  Seattle,  and  J.  Kirkpat¬ 
rick,  of  Butte,  and  have  commenced  work  on  the  development  of  the 
water  power  of  the  Sultan  River,  which  will  involve  an  expenditure  of 
about  $3,000,000.  The  work  will  include  the  construction  of  a  concrete 
dam,  120  ft.  high,  to  conserve  the  waters,  which,  it  is  estimated,  will 
generate  50,000  hp.  The  proposed  project  also  includes  the  construction 
of  a  railway  from  Sultan  Canyon  to  the  Town  of  Sultan,  a  distance  of 
about  17  miles.  Electricity  generated  at  the  plant  will  be  transmitted 
to  various  cities  on  Puget  Sound,  to  be  utilized  for  industrial  purposes. 

TACOMA,  WASH. — The  Puget  Sound  Power  Company  has  been 
granted  a  franchise  to  erect  transmission  lines  along  the  county  road 
from  Electron- to  Kapowsin. 

WASHOUGAL,  WASH.— The  officials  of  the  North  Bank  Railroad 
Company  are  reported  to  have  decided  to  organize  a  company  under  the 
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name  of  Clarke  County  Development  Company  for  the  purpose  of  com¬ 
pleting  a  large  power  plant  on  the  Waabougal  River  and  also  building 
an  electric  railway  from  Mount  Pleasant  landing  through  Washougal 
and  Camas  to  V'ancouver. 

WENATCHEE,  WASH. — A  franchise  has  been  granted  to  the  Wen¬ 
atchee  Valley  Railway  &  Power  Company  to  construct  and  operate  an 
electric  railway  in  Wenatchee. 

WENATCHEE,  WASH. — Preparations  are  being  made  by  the 
Farmers’  Telephone  Company  for  the  construction  of  a  telephone 
exchange  in  Wenatchee,  to  cost  about  $30,000.  Z.  A.  Lanham,  of  Wen¬ 
atchee,  Wash.,  is  president  of  the  company. 

GRAFTON,  W.  VA.— It  is  reported  that  the  Grafton  Traction  Com¬ 
pany  is  planning  to  remodel  depot  and  equip  it  as  a  power  plant. 

ASHLAND,  WIS. — The  Ashland  Power  Company  will  soon  award 
contracts  for  hydroelectric  equipment,  including  two  looo-kw  generators 
and  water  wheels  to  operate  under  a  135  ft.  head,  transformers,  towers, 
wire  and  necessary  overhead  material  for  a  35-mile  high-tension  line  from 
brownstone  Falls  to  Hurley,  Wis.;  Ironwood,  Bessemer  and  Wakefield. 
Mich.  It  is  proposed  to  operate  this  plant  in  connection  with  the  White 
River  power  plant  of  the  Ashland  Light,  Power  &  Street  Railway  Com¬ 
pany. 

ELLINGTON,  WIS. — The  Ellington  Farmers’  Telephone  Company 
has  increased  its  capital  stock  $2,000  to  $8,000. 

GREEN  BAY,  WIS. — The  contract  for  the  construction  of  the  sub¬ 
station  to  distribute  electricity  transmitted  from  the  new  plant  at  High 
Falls  has  been  awarded  to  the  L.  E.  Myers  Company.  The  cost  of  the 
work  is  estimated  at  $50,000. 

HORICON,  WIS. — Plans  are  being  prepared  by  the  Van  Brunt  Man¬ 
ufacturing  Company  for  the  construction  of  a  three-story  factory  build¬ 
ing,  100  X  170  ft.,  which  will  be  equipped  for  electric  motor  drive.  The 
company  manufactures  agricultural  implements. 

JANESVILLE,  WIS. — The  W>llar4-Harlow  Manufacturing  Company, 
recently  organized,  is  planning  to  establish  a  plant  for  manufacturing 
automobile  specialties,  including  radiators  and  steam  heating  appliances. 

It  is  understood  that  the  plant  will  be  equipped  for  electrical  operation. 

JANESVILLE,  WIS. — The  Janesville  Machine  Company,  of  Janesville, 
Wis.,  is  asking  for  bids  for  the  construction  of  a  four-story  building,  too 
X  120  ft.,  which  will  be  u:ed  for  storing  purposes,  etc.  The  mechanical 
equipment  will  include  electric  motors  for  operating  freight  elevators 
and  other  apparatus. 

MADISON,  WIS. — It  is  reported  that  plans  are  being  prepared  by 
Fred.  L.  Kronenberg,  of  Madison,  Wis.,  for  the  construction  of  a  large 
parochial  school  for  which  considerable  mechanical  equipment  will  be  re¬ 
quired,  including  boilers,  motors,  ventilating  fans,  etc. 

MILWAUKEE,  WIS. — Plans  are  being  prepared  by  H.  Esser,  of  Mil¬ 
waukee,  Wis.,  for  the  construction  of  a  large  four-story  building,  to  be 
located  on  the  south  side  of  Milwaukee,  for  which  considerable  equipment 
will  be  required,  including  electric  motors,  blowers,  sprinkler  system, 
heating  plant  and  possibly  an  electric  generating  set. 

RACINE,  WIS. — Plans  are  being  prepared  by  the  Keely-Racine  Com¬ 
pany  for  the  construction  of  a  new  factory  building  at  Racine,  Wis., 
which  include  the  installation  of  a  looo-hp  steam  generating  plant, 
including  water  tube. boilers,  engine,  generator  and  motors. 

RACINE,  WIS. — Plans  are  being  prepared  for  the  construction  of  a 
three-story  building,  125  x  50  ft.,  by  Guilbert  &  Funston,  of  Racine, 
Wis.,  for  the  Racine  Iron  &  Wire  Works.  A  power  plant  is  to  be  built 
in  connection  with  the  new  factory,  bids  for  equipment  of  which,  it  is 
understood,  will  be  called  for  in  tbe  near  future. 

KAMLOOPS,  B.  C.,  CAN. — It  is  reported  that  the  municipality  has 
decided  to  take  power  from  the  Shuwap  Power  Company,  in  accordance 
with  the  recommendation  of  Engineer  Dutcher.  The  company  is  build¬ 
ing  a  large  power  plant,  which  will  involve  an  expenditure  of  about 
$1,000,000. 

BRANDON,  MAN.,  CAN. — The  Brandon  Electric  Light  Company  has 
petitioned  the  City  Council  for  a  franchi:e  to  install  a  heating  system 
in  Brandon. 

WINNIPEG,  MAN.,  CAN.— The  fire,  water  and  light  committee  has 
adopted  the  recommendation  of  the  city  electrician  that  the  Board  of 
Control  be  instructed  to  call  for  tenders  for  too  6.6.  ampere,  luminous 
arc  lamps  for  street  lighting.  The  cost  of  the  lamps  is  estimated  at 
$17,000. 

FORT  FRANCES,  ONT.,  CAN. — The  citizens  are  considering  the 
question  of  establishing  a  municipal  electric  light  plant.  A  by-law  pro¬ 
viding  for  $10,000  for  that  purpose  will  soon  be  submitted  to  the  rate¬ 
payers. 

NORTH  GOWER,  ONT.,  CAN. — Plans  are  being  made  to  establish  a 
new  telephone  system  to  cover  North  Gower  and  Marlborough,  with 
central  office  at  North  Gower.  The  company  will  be  capitalized  at 
$30,000.  H.  G.  Blair  is  president,  and  J.  A.  Craig,  secretary  and 
treasurer. 

PETERBORO,  ONT.,  CAN. — The  proposed  plant  of  the  Canadian 
General  Electric  Company  will  be  erected  in  Peterboro.  The  company 
submitted  a  proposition  to  the  city,  which  has  been  accepted  by  the  City 
Council  and  the  water  committee,  offering  to  erect  a  power  house  at  the 
new  waterworks  dam,  at  a  cost  of  $250,000,  to  generate  electricity  for 


its  own  use,  paying  the  city  $2,000  per  year  for  the  privilege.  At  the 
end  of  20  years  the  company  is  to  turn  the  plant  over  to  the  city  free 
of  cost. 

AYLMER,  QUE.,  CAN. — A  telephone  company  is  being  formed  to- 
erect  a  telephone  line  between  Aylmer  and  Waltham,  a  distance  of  70 
miles.  The  proposed  line  will  connect  with  the  Bell  Telephone  Com¬ 
pany’s  lines  at  Aylmer.  P.  A.  Labelle,  of  Hull,  is  interested  in  the 
project. 

COATICOOK,  QUE.,  CAN. — At  an  election  held  recently  the  by-law 
to  appropriate  $122,000  for  improvements  to  the  municipal  electric  light 
plant  and  other  purposes  was  carried. 

HULL,  QUE.,  CAN.— The  contract  for  the  construction  of  the  city 
power  house  has  been  awarded  to  E.  R.  Bisson,  of  Hull,  for  $13,386. 

QUEBEC,  QUE.,  CAN. — A  bill  has  been  presented  to  the  Quebec 
Legislature  asking  for  the  incorporation  of  the  Soulanges  Power  Com¬ 
pany.  The  capital  stock  is  to  be  placed  at  $1,000,000.  The  company 
proposes  to  generate  electricity  and  to  erect  transmission  lines  in 
Soulanges,  Jacques  Cartier,  Laval  and  Hochelaga  counties  and  in  the 
city  of  Montreal. 

QUEBEC,  QUE.,  CAN. — The  Cedar  Rapids  Manufacturing  &  Power 
Company  has  petitioned  the  Provincial  Government  at  Quebec  to  grant 
the  company  all  titles  the  Government  possesses  on  that  part  of  the  bed 
of  the  St.  Lawrence  River  which  runs  along  the  lands  owned  by  the 
company.  The  lands  asked  for  by  the  company  cover  an  area  of  about 
195  acres.  The  ownership  of  the  land  would  enable  the  company  to 
develop  100,000  hp.  The  company  applied  to  the  Dominion  Parliament 
for  permission  to  construct  a  power  plant  on  the  north  side  of  the 
Cedar  Rapids  in  Soulanges  County,  near  Coteau  Landing,  about  30  miles 
above  Montreal,  and  also  asked  for  authority  to  divert  56,000  cu.  ft.  of 
water  per  second  from  the  St.  Lawrence  River  at  that  point. 

REGINA,  SASK.,  CAN. — Sealed  bids  will  be  received  at  the  office  of 
the  Minister  of  Telephones  until  April  20  for  telephone  construction  as 
follows:  (1)  Weybum,  Souton,  Areola;  (2)  Wappela,  Carlyle;  (3)  Abert- 
ny,  Melville,  Esterhazy,  Wappella;  (4)  Saskatoon,  Warman,  Humboldt; 
(5)  Moose  Jaw,  Outlook.  Specifications  and  form  of  tender  can  be 
obtained  from  the  above  named  office.  A  deposit  of  $10  will  be  required 
for  each  specification  taken  from  that  office.  For  further  information 
address  S.  P.  Porter,  Minister  of  Telephones  and  Telegraphs. 

REGINA,  SASK.,  CAN. — During  the  year  1909  the  Telephone  Depart- 
nient  purchased  the  entire  system  of  the  Bell  Telephone  Company  and 
the  Saskatchewan  Company  at  a  cost  of  $517,500.  In  the  space  of  two 
years  the  department  has  expended  over  $1,000,000,  which  included  the 
purchase  of  497  miles  of  long-distance  lines  and  the  erection  of  640 
miles  of  long-distance  lines,  making  a  total  of  1137  miles  for  the  two 
years  the  Government  has  been  in  control  of  the  telephone  syitem.  The 
work  authorized  for  the  present  season  calls  for  the  erection  of  700 
miles.  The  construction  of  rural  lines  has  been  given  close  attention, 
rome  700  companies  have  already  been  organized,  and  it  is  expected 
during  the  present  season  that  at  least  40  more  will  be  built.  About 
1900  miles  of  rural  lines  have  been  erected  and  are  in  operation. 

ALAMOS,  SONORA,  MEX. — It  is  reported  that  plans  prepared  for 
the  construction  of  the  hydroelectric  power  plant  on  the  Mayo  River,  at 
San  Bernardo,  .Alamos  district,  by  the  Mayo  River  Power  &  Land  Com¬ 
pany,  have  been  approved  by  the  officers  of  the  company.  It  is  said  that 
orders  have  been  given  to  commence  work  on  construction  of  the  same. 
The  principal  office  of  the  company  is 'located  in  Denver,  Col. 

EL  TIGRE,  SONORA,  MEX. — El  Tigre  Mining  Company  is  reported 
to  be  planning  to  install  an  electric  power  plant  in  El  Tigre,  to  furnish 
electricity  to  operate  machinery  in  its  mines  and  mill. 

GUADALAJARA,  MEX. — The  Chapala  Hydroelectric  &  Irrigation 
Company,  of  Guadalajara,  is  planning  to  extend  its  transmission  line 
from  Etzatlan  to  the  Ameca  mining  district  to  furnish  electricity  for 
operating  the  machinery  in  the  mines  and  reduction  mills. 

MEXICO  CITY,  MEX.— The  Mexican  Telegraph  &  Telephone  Com¬ 
pany  is  contemplating  extensive  improvements  to  its  system,  which  will 
include  the  construction  of  a  new  exchange  and  placing  its  wires  under¬ 
ground. 

MEXICO  CITY,  MEX. — Preparations  are  being  made  by  Richard 
Honey,  owner  of  the  Delicias  rolling  mills,  to  install  an  electric  steel 
converter.  Several  new  furnaces,  each  having  a  capacity  of  20  tons, 
will  also  be  installed  in  the  plant. 

TORREON,  MEX. — The  Ferrocarrill  Electrico  of  Torreon,  which 
operates  an  interurban  electric  railway  between  Torreon  and  Lerdo, 
via  Gomez  Palacio,  ii  miles  in  length,  and  also  local  systems  in  the  two 
terminal  towns,  is  planning  for  the  construction  of  a  new  air  line 
between  Torreon  and  Lerdo,  seven  miles  long,  work  on  which  will  com¬ 
mence  immediately. 

PACHUCA,  MEX. — The  new  transmission  line,  which  the  Mexican 
Light  &  Power  Company  is  erecting  to  Pachuca,  branches  off  from  the 
Necaxa-Mexico  City  transmission  line  at  a  point  about  seven  miles  from 
Tulandngo,  and  will  run  from  there  direct  to  Pachuca.  The  line  will 
consist  of  two  circuits  of  three  copper  cables  each.  Steel  towers  upon 
vihich  the  cables  are  to  be  placed  are  now  being  erected.  In  addition  to 
furnishing  electricity  to  a  number  of  mines  in  the  Pachuca  district,  the 
company  will  also  furnish  energy  to  the  Compania  de  Luz  y  Fuerza,  of 
Tulancingo,  Hidalgo,  to  augment  its  present  service  in  that  town  and 
district. 
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VERGAL,  OAXACA,  MEX. — The  Teziutlan  Copper  Mining  &  Smelting 
Company  has  obtained  concession  from  the  Federal  Government  for  the 
■construction  of  a  hydroelectric  power  plant  on  the  Sola  River,  near  Ver- 
gal.  The  proposed  plant  will  have  an  output  of  1400  hp  and  will  furnish 
electricity  to  operate  machinery  in  the  mines  and  mills  of  the  com¬ 
pany. 


NeU)  Industrial  Companies. 

THE  CONCRETE  ENGINEERING  COMPANY,  of  Boston,  Mass., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $25,000  for 
the  purpose  of  doing  a  general  constructing  and  building  bu:iness.  The 
officers  are:  W.  M.  Bailery,  president,  of  Malden,  Mass.,  and  H.  W. 
Nutt,  of  Brookline,  Mass.,  treasurer. 

THE  ELECTROLITIC  PRODUCTS  COMPANY,  of  Buffalo,  N,  Y., 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  manufacture  and 
sell  radiators  and  accessories  for  automobiles,  etc.  The  incorporators 
are:  Samuel  Erang,  Solomon  Bolster  and  Aaron  J.  Rosemarin,  all  of 
New  York,  N.  Y. 

THE  ESSEX  STORAGE  BATTERY  &  SUPPLY  COMPANY,  of 
Newark,  N.  J.,  has  been  chartered  with  a  capital  stock  of  $25,000  to 
manufacture  electric  motors,  dynamos,  etc.,  by  L.  Simon,  H.  H.  Lip- 
kowitz  and  J.  J.  McManus,  all  of  Newark,  N.  J. 

THE  FEDERAL  RAILWAY  EQUIPMENT  COMPANY,  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  to 
manufacture  and  deal  in  railway  supplies,  equipments,  etc.  The  in¬ 
corporators  are:  J.  N.  Drake,  of  New  York,  N.  Y. ;  R.  C.  Swan  and  J. 
W.  Fowler,  of  Brooklyn,  N.  Y. 

THE  FRY  MANUFACTURING  COMPANY,  of  Syracuse,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $100,000  to  manufacture  and 
deal  in  machinery,  tools  and  appliances.  The  incorporators  are:  S.  J. 
Cox,  of  Cranford,  N.  J.;  S.  S.  Newton,  of  New  York,  N.  Y.,  and  A.  C 
McDonnell,  of  Bay  Ridge,  N.  Y. 

THE  HEIDELBERG  TOWER  ELECTRIC  ADVERTISING  COM¬ 
PANY,  of  New  Y*ork,  N.  Y.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  by  G.  L.  Williams,  S.  £.  Bailey  and  V.  C.  Brown,  all  of 
New  York,  N.  Y.  The  company  proposes  to  do  a  general  advertising  busi¬ 
ness,  construct  electric  signs,  etc. 

THE  HOPATCONG  MOUNTAIN  LAKE  DEVELOPMENT  COM 
PANY,  of  Hoboken,  N.  J.,  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $100,000  for  the  purpose  of  constructing  reservoirs,  and 
to  do  a  general  contracting  business.  The  incorporators  are:  L.  Stein, 
A.  F.  Cronhardt  and  H.  L.  Stein,  of  New  York,  N.  Y. 

THE  HOWARD  MANUFACTURING  COMPANY,  of  Brooklyn,  N, 
Y.,  has  been  incorporated  with  a  capital  stock  of  $2,000  to  manufacture 
and  deal  in  engines,  boilers,  pumps,  transmission  and  wood  working  ma¬ 
chinery  of  all  kinds.  The  incorporators  are:  Charles  B.  Hobbs,  of 
Great  Rivers,  N.  Y.;  Charles  A.  Voetsch  and  Francis  A.  Huck,  both  of 
New  York,  N.  Y. 

THE  INTERNATIONAL  S.MOKELESS  FURNACE  COMPANY,  of 
Chicago,  Ill.,  has  been  organized  with  a  capital  stock  of  $15,000  by  Otto 
Wundrack,  Franklin  H.  Clark  and  John  Sheridan. 

INTERNATIONAL  TELEPHONE  SUPPLY  COMPANY,  of  Pater¬ 
son,  N.  J.,  has  been  chartered  with  a  capital  stock  of  $1,000,000  by  John 
C.  Burmei.ter,  of  Chicago,  Ill.;  William  H.  Agricola  and  Robert  P. 
Manly,  both  of  New  York,  N.  Y. 

THE  INTERURBAN  CONSTRUCTION  COMPANY,  of  Chicago, 
Ill.,  has  been  chartered  with  a  capital  stock  of  $60,000  by  Irving  D. 
Stevens,  Charles  A.  Spenny  and  D.  E.  Livermore,  all  of  Chicago,  Ilf. 
The  company  proposes  to  do  general  construction  work. 

THE  KALISH  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  Henry  Daubert,  Max  Kalish,  Morris  Kalish,  all  of 
New  York,  N.  Y.  The  company  is  capitalized  at  $20,000  and  proposes 
to  manufacture  and  deal  in  all  kinds  of  electrical  supplies,  etc. 

THE  MONARCH  VACUUM  CLEANER  COMPANY  has  filed  articles 
of  incorporation  with  the  Secretary  of  State  at  Dover,  Del.,  with  a 
capital  stock  of  $1,000,000.  The  incorporators  are:  J.  W.  Ebbs,  of 
Englewood,  N.  J.;  A.  A.  Kelly,  of  Montclair,  N.  J.,  and  J.  H.  Neiman, 
of  New  York,  N.  Y, 

THE  G.  B.  MONTGOMERY  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered  by  George  Breack  Montgomery,  M.  M.  Smith  and  J.  F. 
Montgomery.  The  company  is  capitalized  at  $50,000  and  proposes  to  do 
general  construction  work,  including  bridges,  railways,  etc. 

THE  MORRISON  CURRENT  MOTOR  COMPANY,  of  Great  Falls, 
Mont.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by  Martin 
L.  Sturtevant  and  others.  The  company  proposes  to  manufacture  the 
Joseph  R.  Morrison  motor  under  patent  rights. 

NICHOLS  &  BOOKWALTER,  of  Chicago,  Ill.,  has  been  chartered 
with  a  capital  stock  of  $20,000  by  George  N.  Morgan,  Enos  Bookwalter 
and  Thomas  E.  Nicholas.  The  company  proposes  to  do  a  general  engineer¬ 
ing  and  machine  shop  business. 

THE  SOUTHWORTH  CONSTRUCTION  COMPANY,  of  Portland, 
Maine,  has  been  chartered  with  a  capital  stock  of  $100,000  to  deal  in 
machinery  of  all  kinds.  E.  Southworth  is  president,  C.  Southworth, 
treasurer,  and  C.  S.  Cook,  clerk,  all  of  Portland,  Maine. 


THE  STANDARD  ELECTRICAL  CORPORATION,  of  Wheeling, 
W.  Va.,  has  been  incorporated  with  a  capital  stock  of  $15,000  to  deal  in 
electrical  machinery.  The  incorporators  are:  James  M.  Collins  and 
Frank  O’Brien. 

THE  STANDARD  RAILWAY  SPECIALTY  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $50,000  to 
manufacture  and  deal  in  supplies  and  appliances  for  railways,  etc.  The 
incorporators  are:  John  L.  Thurston,  Spencer  J.  Estey,  Thomas  H. 
Cleverty,  of  New  York,  N.  Y. 

THE  STODDARD  CONSTRUCTION  COMPANY,  of  Chicago,  Ill., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  do  a  general 
contracting  and  construction  business.  The  incorporators  are:  Edward 
B.  Stoddard,  Thomas  J.  Peden  and  Roy  C.  Merrick,  all  of  Chirr.go,  Ill. 

THE  VERTICAL  BOLT  RAIL  JOINT  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $50,000  for  the 
purpose  of  manufacturing  and  selling  railway  supplies.  The  incor¬ 
porators  are:  W,  H.  Delaiiy,  W.  G.  Clark  and  M.  Kendall,  of  New 
York,  N.  Y. 

THE  G.  VON  SCHANTZ  CO.MPANY,  of  New  Britain,  Conn.,  has 
been  formed  for  the  purpose  of  manufacturing  steam  and  electric  power 
equipment  and  heating  and  ventilating  systems.  G.  Von  Schantz  is 
president  and  Edward  Bergman,  secretary  and  treasurer. 

THE  WINDSOR  DEVELOPING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  Emanuel  Neuman,  William  R.  Jackson  and 
Lawrence  J.  Goldrick,  of  New  York,  N.  Y.  The  company  is  capitalized 
at  $10,000  and  proposes  to  do  general  contracting  and  build  public 
works. 


Nets  Incorporations. 

DOVER,  DEL. — The  Mississippi  River  Power  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State,  with  a  capital  stock 
of  $3,000,000.  The  incorporators  arc:  J.  J.  Loughlin,  of  Brooklyn,  N.  Y.; 
J.  F.  Carroll,  of  New  York,  N.  Y.,  and  H.  W.  Davis,  of  Wilmington, 
Del. 

BELLEVILLE,  ILL. — The  Shiloh  Valley  Telephone  Company  has  been 
incorporated  with  a  capital  stock'  of  $2,500  by  Adolph  Knobeloch,  Andrew 
W.  Voekel,  P.  B.  Schuetz  and  M.  O.  Wilderman. 

BELMOND,  lA. — Articles  of  incorporation  have  been  filed  for  the  Bel- 
mond  Telephone  Company  by  E.  N.  Hinman,  J,  P.  Ott,  J.  S.  Pritchard, 
H.  J.  Llemme,  Ole  Thompson,  T.  A.  Davenport,  C.  P.  Luick,  Conrad 
Bier,  L.  Hensen  and  N.  Reese.  The  capital  stock  of  the  company  is 
placed  at  $20,000. 

CHARLES  CITY,  lA. — The  Charles  City  &  Western  Railway  Company 
has  been  chartered  with  a  capital  stock  of  $300,000  to  construct  an  elec¬ 
tric  railway  in  Charles  City  and  extending  into  the  surrounding  country. 
The  proposed  railway  will  be  about  40  miles  in  length.  C.  W.  Hart,  of 
Charles  City,  la.,  is  president;  A.  W.  Dennis,  of  Charles  City,  is  also 
interested  in  the  project. 

AUGUSTA,  MAINE. — The  Dixfield  Light  &  Improvement  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
dealing  in  gas  and  electricity.  R.  S.  Buzzell  is  president  and  E.  J.  Pike, 
treasurer,  both  of  Augusta,  Maine. 

CALAIS,  MAINE. — The  Woodland  Light  &  Water  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  Arthui  L.  Hobson,  of 
Boston,  Mass.;  J.  M.  Lavin,  of  Woodland,  Maine;  and  George  A.  Curran, 
of  Calais,  Maine. 

CAMDEN,  N.  J. — .Articles  of  incorporation  have  been  filed  for  the 
Atlantic  City  Lighting  Company  by  W.  B.  Macdonald,  G.  W.  Chandler 
and  H.  L.  Chew,  of  Camden,  N.  J.  The  company  proposes  to  operate 
electric  light  plants,  etc. 

BOLIVAR,  N.  Y. — The  Southwestern  Traction  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $200,000  by  C.  M.  Van  Curen,  A.  J. 
Matson  and  J.  F.  Care,  of  Bolivar,  N.  Y.  The  company  proposes  to  con¬ 
struct  and  operate  a  street  railway  system. 

NEW  YORK,  N.  Y. — The  Southern  New  York  Power  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  for  the  pur¬ 
pose  of  furniihing  electricity  for  light,  heat  and  power,  etc.  The  incor¬ 
porators  arc:  A.  H.  Sewell,  of  Walton,  N.  Y.;  R.  C.  Megarel,  of  New 
York,  N.  Y.,  and  C.  A.  Graves,  of  Brooklyn,  N.  Y. 

BOWBELLS,  N.  D. — The  Foothills  Telephone  Company  has  been 
organized  by  the  farmers  north  of  Bowbells  for  the  purpose  of  erecting 
a  rural  telephone  system,  covering  an  extensive  area.  Louis  Alden  is 
president  of  the  company;  L.  L.  Griffith,  vice-president;  William  Watt, 
secretary,  and  William  Ellsworth,  treasurer. 

STILLWELL,  N.  D. — The  Midway-Stillwatcr  Farmers’  Telephone  Com¬ 
pany  has  been  chartered  with  a  capital  stock  of  $25,000  by  N.  C.  Mose- 
gaurd,  H.  R.  Anderson,  of  Stanton,  N.  D.;  George  Silvius,  of  Buffalo 
Springs,  and  others. 

NYSSA,  ORE. — The  Nyssa-Owyhee  Independent  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  C.  J.  Sinsel, 
W.  B.  Hoxie,  Sanford  Emison,  Harold  S.  Vahl,  J.  Boydell  and  H.  D. 
Birdsall. 

PORTLAND,  ORE.— The  Union  Gas  &  Electric  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  E.  A.  Turner,  Carl  W,  Smith 
and  M.  C.  Connellan,  of  Portland,  Maine. 
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Legal. 

NEGLIGENCE  OF  ELECTRIC  LIGHT  COMPANY.— In  an  action 
against  an  electric  light  company  to  recover  damages  for  the  death  of 
a  boy,  it  is  not  enough  to  show  that  the  body  was  found  lying  on  the 
sidewalk  in  contact  with  a  live  wire  belonging  to  the  company,  which 
was  emitting  sparks  at  the  point  where  it  was  broken.  The  plaintiff,  in 
order  to  be  entitled  to  recover,  must  go  further  and  show  negligence. 
That  there  was  negligence  connected  with  the  breaking  of  the  wire  can¬ 
not  be  established  in  such  a  case  by  mere  conjecture.  Cavanaugh  vs. 
Allegheny  County  Light  Co.,  Supreme  Court  of  Pennsylvania,  75  Atl. 
Rep.,  21. 

BROKEN  TELEPHONE  WIRE.— A  telephone  company  in  South 
Dakota  was  held  legally  responsible  for  the  damage  attending  the  over¬ 
turning  of  a  carriage,  as  a  result  of  the  axle  catching  on  a  fallen  wire 
belonging  to  the  telephone  company,  although  it  appeared  that  the 
people  occupying  the  carriage  had  passed  the  place  of  the  accident  earlier 
on  the  same  day  and  were  aware  of  the  condition  of  the  telephone  wires 
at  that  point.  Telephone  companies,  it  seems,  are  bound  to  keep  their 
wires  in  such  condition  as  not  to  endanger  the  safety  of  the  traveling 
public.  Snee  vs.  Clear  Lake  Telephone  Co.,  Supreme  Court  of  South 
Dakota,  123  N.  W.  Rep.,  729. 

PATENT  FOR  ELECTRIC  SAFETY  FUSE  HELD  VALID.— An 
action  wa;;  brought  to  restrain  an  infringement  of  the  Therlacker  patent 
covering  an  electric  safety  fuse.  The  essential  feature  of  the  invention 
was  the  use  of  an  auxiliary  fuse,  so  placed  that  it  could  be  seen,  and 
which  would  be  destroyed  when  the  main  fuse  should  be  blown,  thus 
indicating  the  condition  of  the  main  fuse,  which  was  enclosed  in  a  case 
to  prevent  the  damage  liable  to  follow  the  blowing  of  an  unprotected 
fuse.  It  was  claimed  in  defen.  e  that  the  invention  had  been  anticipated 
in  previous  patents,  and  hence  was  not  valid.  One  of  the  prior  patents 
referred  to  was  the  Edison  patent  covering  a  device  which  gave  notice 
of  the  blowing  of  a  fuse  by  the  ringing  of  a  bell.  The  arrangement  in 
the  Edison  patent  was  different  from  that  in  the  Therlacker  patent,  and 
was  ill-adapted  to  many  places  for  which  the  patent  in  suit  was  intended. 
In  the  Van  Depoele  patent  the  combustion  of  the  safety  fuse  ignited 
a  small  cord  or  other  fragile  support,  which  caused  a  semaphore  to  drop 
out  of  the  enclosing  box.  The  V^an  Depoele  device  contained  no  auxiliary 
fuse  in  the  proper  sense  of  the  word,  and  its  practical  operation  was 
open  to  numerous  objections  which  did  not  lie  against  the  patent  in  suit. 
It  was  held  that  neither  of  these  patents,  nor  the  British  patent  issued  to 
Mordey,  amounted  to  an  anticipation  of  the  patent  to  Therlacker.  Ther- 
lacker’s  patent  disclosed  invention  and  was  valid.  General  Electric  Com¬ 
pany  vs.  Smith,  United  States  Circuit  Court  of  -Appeals,  173  Fed.  Rep., 
790. 

ACTION  FOR  INJURIES  TO  LINEMAN.— In  an  action  against  a 
telephone  company  and  an  electric  lighting  company  it  appeared  that  the 
defendant  telephone  company  maintained  a  pole  to  which  was  attached 
cross  arms  under  which  was  a  cable  box  and  under  that  a  wire  cable 
seat  supported  by  iron  braces;  a  cable  of  wires  passed  beneath  the  cable 
seat,  to  which  it  was  connected  by  a  partially  insulated  wire  passing 
through  a  hole  in  the  cable  box.  About  two  feet  from  the  telephone  pole 
the  defendant  lighting  company  maintained  a  pole  carrying  two  wires 
of  high  voltage,  one  of  which  was  attached  to  the  telephone  pole  so  near 
to  one  of  the  cable  seat  braces  and  iron  step  of  the  pole  that  one  climb¬ 
ing  it  was  liable  to  come  in  contact  with  the  wire  and  brace  or  step  at 
the  same  time.  The  city  maintained  fire  and  police  wires  on  the  tele¬ 
phone  pole,  and  the  plaintiff,  an  employe  of  the  city,  while  climbing  the 
pole,  came  in  connection  with  the  electric  wire  while  he  was  holding 
to  the  cable  seat  brace  on  the  telephone  pole,  thereby  making  a  con¬ 
nection  which  cau.ed  a  current  to  pass  through  him  from  the  electric  wire, 
The  complaint  in  an  action  for  lesulting  injuries,  in  addition  to  those 
facts,  alleged  that  the  telephone  company  was  negligent  in  attaching 
the  cable  to  the  cable  seat  by  a  wire,  thus  grounding  the  cable  seat 
and  endangering  persons  rightfully  on  the  pole  who  came  in  contact 
with  the  seat  and  the  electric  wire,  and  that  the  electric  company  was 
negligent  in  not  properly  insulating  its  wire  attached  to  the  telephone 
pole.  A  judgment  upon  a  directed  verdict  in  favor  of  the  defendant 
was  reversed  on  appeal  and  a  new  trial  ordered.  The  issues,  it  was 
held,  should  have  been  submitted  to  the  jury.  Beaming  vs.  South- 
Bend  Electric  Company  and  another.  Appellate  Court  of  Indiana, 
90  N.  E.  Rep.,  786. 

DUTY  OF  TRANS.MISSION  COMPANIES  TO  INSULATE  WIRES. 
— Electric  companies  are  not  bound  to  insulate  all  live  wires  used  by 
them.  This  duty  is  limited  to  points  where  there  is  reason  to  appre¬ 
hend  that  a  person  may  come  in  contact  with  the  wires.  The  defendant 
in  a  case  recently  before  the  Supreme  Court  of  Vermont  owned  three 
wires  carrying  about  10,000  volts  each,  which  were  strung  across  a  river 
on  cross-arms  attached  to  a  railroad  bridge.  A  boy  while  sitting  on  the 
guard  rail  of  the  bridge  managed  to  bring  his  foot  in  contact  with  one 
of  the  wires,  which  was  about  two  feet  out  from  the  bridge,  at  a  point 
where  the  wire  was  uninsulated,  and  was  instantly  killed.  It  was  held 
that  the  company  was  not  liable.  It  was  shown  at  the  trial  that  boys 
had  for  a  long  time  been  accustomed  to  climb  on  the  bridge  and  to  fish 
from  its  piers,  but  it  was  not  shown  that  the  company,  through  its  officers 
or  employes,  had  any  notice  that  the  boys  of  the  neighborhood  made 
such  use  of  the  bridge.  In  holding  the  company  to  be  free  from  negli¬ 
gence  the  court  said;  “The  business  of  transmitting  electricity,  while 
indispensable  to  society,  must  be  conducted  with  a  very  high  regard 
for  the  safety  of  the  public,  and  the  thoughtlessness,  inexperience,  lack 


of  judgment  and  misjudgment  of  children  of  tender  years  must  be 
taken  into  account;  but  the  courts  cannot  make  electric  companies  in¬ 
surers  of  the  safety  of  children,  more  than  of  others,  nor  require  of 
such  companies  in  the  circumstances  of  their  business  a  degree  of  care, 
prudence  and  foresight  beyond  that  which  it  is  given  to  careful  and 
prudent  men  to  have  and  exercise  in  like  circumstance.  In  no  view  of 
the  evidence  in  the  present  case  could  the  jury  rightly  hold  the  defend¬ 
ant  re.-ponsible  for  the  death.”  Wetherby  vs.  Twin  State  Gas  &  Electric 
Co.,  Supreme  Court  of  Vermont,  75  Atl.  Rep.,  8. 

LIGHTING  COMPANY  NOT  LIABLE  FOR  INJURIES  TO  TRES¬ 
PASSER. — The  evidence  offered  to  sustain  the  charge  that  a  lighting 
company  was  guilty  of  negligence,  in  a  recent  action  brought  in  Ken¬ 
tucky  was,  in  substance,  this:  George  Rodgers  was  engaged  by  a  con¬ 
tractor  to  assist  in  erecting  a  metal  smokestack  on  the  property  of  the 
Crawley  Manufacturing  Company.  On  the  south  side  of  the  land  owned 
by  this  company  there  was  an  alley,  and  on  the  opposite  side  of  the 
alley  from  the  Crawley  property  the  defendant  company  had  erected 
a  pole,  on  the  crossarms  of  which  its  electric  wires  were  placed.  The 
pole  was  placed  close  to  a  coal  shed  located  on  the  alley,  and  the  cross- 
arms  extended  over  the  roof  and  some  four  feet  above  it.  The  con¬ 
tractor  for  whom  Rodgers  was  working,  without  the  knowledge  or  con¬ 
sent  of  the  defendant  company,  had  fastened  a  guy  line,  used  in  the 
erection  of  the  smokestack  to  this  pole,  and  Rodgers  and  another  em¬ 
ploye  of  the  contractor  were  directed  by  him  to  loo.:en  this  line.  In  per¬ 
forming  this  service  they  placed  a  ladder  against  the  pole,  and  Rodgers, 
who  had  obtained  permission  from  the  owner  of  the  coal  shed,  climbed 
upon  the  roof,  and,  putting  one  foot  on  the  ladder,  with  the  other  rest¬ 
ing  on  the  roof,  attempted  to  unfasten  the  guy  line.  While  thus  engaged 
his  foot  slipped,  and  in  an  effort  to  save  himself  from  falling,  he  caught 
hold  of,  or  his  hand  came  in  contact  with,  one  of  the  electric  wires,  that 
was  not  properly  insulated,  and  he  was  instantly  killed  by  the  shock.  It 
was  held  that  the  company  did  not  owe  Rodgers  any  duty  whatever  at  the 
time  and  place  he  was  injured  and  killed.  So  far  as  the  company  was 
concerned,  he  was  a  trespasser,  pure  and  simple.  He  had  no  right  what¬ 
ever  to  be  upon  or  about  the  pole  or  wires  at  the  place  he  was.  The 
fact  that  Rodgers  went  upon  the  roof  of  the  house  with  the  permis-ion 
of  the  owner  could  not  help  his  case.  He  did  not  go  upon  the  roof  for 
the  purpose  of  attending  to  any  duty  or  business  in  connection  with  the 
roof.  He  merely  used  the  roof  as  a  means  in  connection  with  the  ladder 
to  enable  him  to  unloosen  the  rope  from  the  pole.  Rodgers,  Admin¬ 
istrator,  vs.  Union  Light,  Heat  and  Power  Co..  Court  of  Appeals  of 
Kentucky,  123  S.  W.  Rep.,  294. 


Personal, 


DR.  A.  E.  KEN  NELLY  addressed  the  Schenectady  A.  I,  E.  E.  sec¬ 
tion  on  the  subject  of  wireless  telegraphy  and  telephony. 

MR.  J.  B.  COMSTOCK,  formerly  manager  of  the  publication  depart¬ 
ment  of  the  Westinghouse  Electric  &  Manufacturing  Company,  has  re¬ 
signed  to  become  manager  of  publicity  for  P.  &  F.  Corbin,  New  Britain, 
Conn. 

MR.  F.  H.  STEVENS,  formerly  central-station  heating  engineer  for 
the  American  District  Steam  Company,  has  joined  Evans,  Almirall  &  Co., 
New  York,  and  will  have  charge  of  this  firm’s  department  of  central 
station  heating. 

MR.  FRANKLIN  OVERBAGH ,  of  Overbagh  &  Ayres  Manufacturing 
Company,  Chicago,  was  re-elected  president  of  the  National  As  ociation 
of  Electrical  Supply  Dealers  at  the  conclusion  of  its  convention  at  Rich¬ 
mond,  Va.,  April  6. 

MR.  MAX  HEBGEN,  formerly  superintendent,  chief  engineer  and 
electrician  of  the  Butte  (Mont.)  Electric  &  Power  Company,  has  been 
appointed  general  manager  of  the  company,  to  succeed  Mr.  H.  W. 
Turner,  who  has  resigned  after  23  years  of  service,  to  conduct  private 
enterprises  in  the  Northwest. 

MR.  JOHN  A.  PERKINS  has  resigned  as  manager  of  the  Richmond 
(Ind.)  Light,  Heat  &  Power  Company  to  assume  the  management  of  the 
Union  Gas  &  Electric  Company  of  Bloomington,  111.  Mr.  Perkins  has 
been  succeeded  by  Mr.  Fred  E.  Schornstein,  who  has  been  employed  by 
the  Eastern  corporation  controlling  the  Richmond  and  Bloomington 
plants. 

MR.  FR.4NK  IV.  A.  CAMPBELL,  recently  of  the  Chicago  office  of 
the  General  Electric  Company,  has  opened  an  office  in  Houston,  Texas, 
as  a  consulting  and  constructing  electrical  engineer,  in  which  work  his 
previous  experience  in  the  installation  of  apparatus  pertaining  to  central 
stations,  heavy  electric  traction  and  industrial  plants,  will  be  of  service 
to  his  clients. 

MR.  QUINCY  A.  SHAH'  has  been  chosen  president  of  the  Calu 
met  Copper  Company,  succeeding  the  late  Professor  Alexander  -Agassiz, 
who  died  recently.  Mr.  Shaw  is  a  large  individual  owner  of  .stock 
in  the  Calumet  &  Hecla  Mining  Company.  Mr.  R.  L.  .Agassiz,  a 
son  of  the  late  president,  has  been  made  vice-president  and  director  of 
the  Calumet  Company. 

MR.  J.  C.  McQUISTON  has  been  appointed  acting  manager  of 
the  publication  department  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  supervising  and  directing  the  work  in  that  organiza¬ 
tion,  as  well  as  the  Westinghouse  Companies’  Bureau  of  Publicity,  of 
which  he  has  been  manager  for  a  number  of  years.  The  publication  de¬ 
partment  is  a  large  organization,  cqmprising  about  275  people. 
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MR.  H.  A.  STEES.  who  recently  accepted  a  position  as  designing  en¬ 
gineer  with  the  Allis-Chalmers  Company,  Milwaukee,  Wis.,  had  been 
connected  with  the  Westinghouse  Electric  &  Manufacturing  Company  for 
seven  years,  having  recently  served  as  designer  of  controlling  apparatus. 

MR.  F.  LUBBERGER,  for  several  years  chief  engineer  of  the  Auto¬ 
matic  Electric  Company,  Chicago,  Ill.,  has  accepted  a  position  w’ith  the 
Siemens  &  Ilalske  Company,  Berlin,  which  has  purchased  the  European 
rights  of  controlling  automatic  telephone  patents.  Mr.  Lubberger  will 
leave  Chicago  this  month  for  San  Francisco  in  order  to  inspect  there 
the  automatic  telephone  exchange,  and  will  then  sail  from  New  York 
to  Paris,  where  he  will  lecture  on  the  subject  of  telephony.  He  begins 
his  work  on  Aug.  i  in  Berlin. 

PROF.  PHILIP  B.  WOODWORTH ,  Dean  of  Electrical  Engineering 
at  Lewis  Institute,  Chicago,  has  become  associated  with  the  patent  law 
office  of  Ruminler  &  Rummler,  1400  Tribune  Building,  Chicago,  where 
he  will  give  special  attention  to  applications  for  patents  on  electrical  in¬ 
ventions  and  to  consultations  in  patent  suits  involving  electrical  ques¬ 
tions.  Prof.  Woodworth  will  continue  to  take  an  active  part  in  local  en¬ 
gineering  and  technical  meetings  and  discussions,  and  retain  his  associa¬ 
tion  with  the  Lewis  Institute,  where  he  w-ill  deliver  lectures  on  general 
topics  of  electrical  engineering. 

MR.  HENRY  D.  SHUTE  has  been  appointed  to  ’he  po.ition  of  acting 
vice-president  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
dating  from  April  1,  1910.  Mr.  Shute  was  graduated  from  the  electrical 
engineering  course  of  the  Massachusetts  Institute  of  Technology  in 

189J.  Following  graduation,  he 
spent  a  year’s  study  in  Ger¬ 
many  at  the  School  of  Mines, 
Clausthal,  and  also  in  Dresden, 
and  in  1893  entered  the  works 
of  the  Westinghouse  Company 
at  Pittsburg  as  an  apprentice. 
After  two  years  in  the  testing 
department  he  spent  consider¬ 
able  time  on  erection  work,  on 
laboratory  work  under  Mr.  C. 
F.  Scott,  and  later  as  as.istant 
foreman  of  one  of  the  depart¬ 
ments  of  the  works,  subsequent¬ 
ly  taking  up  work  in  the  design 
of  alternating  current  apparatus 
in  the  engineering  department. 
•After  five  years’  technical  serv¬ 
ice,  as  noted  above,  Mr.  Shute 
joined  the  sales  department  at 
the  East  Pittsburgh  office,  and 
in  1901  was  made  the  head  of  the  alternating  current  division,  corre¬ 
spondence  dcpaitment.  Two  years  later  he  was  advanced  to  the  posi¬ 
tion  of  assistant  to  Vice-President  L.  A.  Osborne,  which  position  he 
held  at  the  time  of  his  recent  appointment.  In  this  latter  position  he  was 
active  in  the  developments  made  in  heavy  electric  traction  and  particu¬ 
larly  in  single-phase  railway  work.  Mr.  Shute  is  a  member  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers;  of  the  Engineers  Club  of  New 
York,  and  of  many  Pittsburgh  business  and  social  clubs. 


Obituary. 

MR.  CH.4RLES  H'.  DUNHAM,  president  of  the  Connecticut  River 
Power  Company,  of  New  Hampshire,  died  on  April  5  at  his  home  in 
Brattleboro,  Vt.,  of  pneumonia.  Mr.  Dunham  was  52  years  old. 

MRS.  HAROLD  B.  SMITH. — The  many  friends  of  Prof.  Harold  B. 
Smith,  of  the  Worcester  Polytechnic  Institute,  will  be  grieved  to  learn 
of  the  death  of  his  wife,  who  fell  over  a  cliff  20  ft.  high  and  was 
drowned  on  April  to.  Mrs.  Smith  was  walking  along  the  rocks  on  Mac- 
Mahon  Island,  down  the  Little  Sheepscot  River,  pursuing  her  favorite 
study  of  bird  life  when  the  accident  happened. 

MR.  HENRY  JOHNSON,  well  known  as  a  railroad  signal  engineer, 
died  at  his  home  in  Rahway,  N.  J.,  on  April  6,  at  the  age  of  72.  Mr. 
.Tohnson  was  a  native  of  England.  He  came  to  this  country  in  1886, 
after  twenty-seven  years’  experience  in  signal  engineering.  In  1888 
he  became  manager  of  the  Johnson  Railroad  Signal  Company,  of  Rah¬ 
way,  which  he  founded  with  his  nephew,  Mr.  Charles  R.  Johnson.  In 
1896  he  formed  the  Standard  Railroad  Signal  Coompany,  which  later 
moved  to  Arlington.  Mr.  Johnson  was  president  of  the  company,  and 
after  it  was  running  satisfactorily  he  retired  from  business  after  an  even 
flirty  years  of  effort  to  make  safer  the  railroad  traffic  in  this  country 
and  England. 


BUSINESS  NOTES. 

HIE  GESLING-GORDON  COMPANY,  Lancaster,  Ohio,  has  been 
formed  to  do  business  as  electrical  contractors. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  whose  Chicago 
oii’ce  is  now  in  the  Postal  Telegraph  Building,  will  establish  headquarters 
m  the  McCormick  Building  on  May  i. 


HEANY  COMPANIES. — On  and  after  May  1  the  Heany  Company, 
the  Heany  Lamp  Company  and  the  Heany  Fireproof  Wire  Company  will 
occupy  offices  at  1733  Broadway,  New  York. 

REYNOLDS  FLASHERS.— The  Reynolds  Electric  Flasher  Manufac 
turing  Company,  Chicago,  writes  that  its  entire  line  of  flashers  has, 
after  examination,  been  approved  by  the  National  Board  of  Fire  Under¬ 
writers. 

THE  WISCONSIN  ENGINE  COMPANY,  Corliss,  Wis.,  has  appointed 
Mr.  Benjamin  K.  Hough  as  its  Boston  sales  manager.  Mr.  Hough  will 
have  offices  in  the  Oliver  Building,  Boston,  and  represent  the  company 
in  the  sale  of  apparatus  in  the  New  England  States. 

ARROW  ELECTRIC  COMPANY.— Mr.  D.  B.  Gregory  has  been  ap¬ 
pointed  Pacific  Coast  manager  of  the  Arrow  Electric  Company,  Hartford, 
Conn.,  with  offices  at  629  Sutter  Street,  San  Francisco.  On  Feb.  i 
Mr.  E.  M.  Scribner  was  appointed  Western  manager  of  the  saftie  com¬ 
pany  with  offices  at  621  West  Jackson  Boulevard,  Chicago. 

THE  INTERNATIONAL  ENGINEERING  COMPANY,  New  York, 
will  establish  a  western  office  in  Indianapolis.  Dewitt  V.  Moore,  of 
Indianapolis,  is  second  vice-president  of  the  company.  The  company  is 
capitalized  at  $500,000,  and  is  reported  to  have  on  hand  contracts  for 
construction  work  amounting  to  nearly  $12,000,000.  The  company 
specializes  largely  in  the  construction  and  equipment  of  electric  railways 
and  lighting  plants. 

MESSRS.  SPR.AGUE.  KEYES  -AND  JACKSON,  consulting  engineers. 
Broad  Street,  Boston,  Mass.,  have  been  engaged  by  the  R.  T.  Sullivan 
Co.,  wool  extractors,  Newton  Lower  Falls,  Mass.,  to  supervise  the  changes 
at  their  works  in  order  to  concentrate  the  power  plant  and  improve 
the  economy  of  operation.  The  changes  are  under  the  direct  supervision 
of  Mr.  Frederic  H.  Keyes,  and  are  in  accordance  with  the  report  sub 
mitted  by  Messrs.  Keyes  and  Jackson. 

ROBINS  CONVEYING  BELT  COMPANY.— Mr.  Thomas  Robins,  the 
founder  and  president  of  the  Robins  Conveying  Belt  Company,  states 
that  the  company  has  done  as  much  business  in  the  last  three  months  as 
it  did  during  the  entire  year  of  1909.  The  Robins  Conveying  Belt  Com¬ 
pany  makes  the  well-known  conyeyor  bearing  its  name,  and  is  also 
manufacturer  and  contractor  of  a  variety  of  material  handling  machinery. 
It  has  constructed  some  of  the  largest  handling  plants  in  the  world. 

ENGINEERING  ELECTRIC  MANUFACTURING  COMPANY,  INC., 
Stamford,  Conn.,  has  purchased  the  plant  and  equipment  of  the  En¬ 
gineering  Specialty  Company,  of  Stamford,  Conn.,  and  will  continue  to 
manufacture  the  line  of  direct  and  alternating-current  motors,  generators, 
motor-generators  and  dynamotors  developed  by  that  concern,  and  new 
sizes  will  be  brought  out  to  meet  every  requirement  in  small  electric 
motors  and  generators.  Mr.  D.  M.  Bliss,  formerly  chief  engineer  for  the 
Engineering  Specialty  Company,  will  occupy  the  same  position  with 
the  present  company.  Mr.  Bliss  is  well  known  in  the  engineering  field, 
having  been  formerly  chief  engineer  for  the  Holtzer-Cabot  Electric  Com¬ 
pany,  and  at  present  a  consulting  engineer  for  Mr.  Thomas  .A.  Edison. 
-Mr.  William  McEnerney,  formerly  with  the  General  Electric  Company, 
and  with  Messrs.  W.  R.  Grace  &  Company,  South  American  agents  for 
the  General  Electric  Company,  is  treasurer  and  general  manager  of  the 
new  company. 

DEARBORN  DRUG  &  CHEMICAL  WORKS.— Mr.  Paul  T.  Payne, 
who  has  had  charge  temporarily  of  the  Philadelphia  office  of  the  Dear¬ 
born  Drug  &  Chemical  Works  for  the  past  two  years,  has  returned  to 
Chicago  to  do  special  work,  out  of  the  general  offices.  Mr.  Payne  has 
been  connected  with  the  Dearborn  Company  for  the  yast  12  years,  hav¬ 
ing  spent  a  number  of  years  in  its  laboratory  before  entering  the  sales 
department.  Mr.  Payne’s  assistant  at  Philadelphia,  Mr.  P.  G.  Jones, 
will  assume  the  management  of  the  Philadelphia  office,  covering  eastern 
Pennsylvania,  and  Mr,  W.  J.  Stokes  will  look  after  the  Dearborn  Com¬ 
pany’s  interests  in  Maryland  and  Virginia,  with  office  at  809  American 
Bldg.,  Baltimore,  Md.,  Mr.  Stokes  waj  formerly  with  the  H.  W.  Johns- 
Manville  Company.  Both  Mr.  Jones  and  Mr.  Stokes  will  work  under 
the  general  supervision  of  the  New  York  office  of  the  Dearborn  Drug  & 
Chemical  Works,  at  299  Broadway,  the  headquarters  of  Mr.  Grant  W. 
Spear,  vice-president  and  general  eastern  manager. 

HARRISBURG  FOUNDRY  &  M.ACHINE  WORKS.— Mr.  C.  H. 
Israel,  formerly  as.istant  engineer  of  the  company  at  Harrisburg,  has 
been  appointed  manager  for  the  Baltimore  district,  with  headquarters  at 
1415  Continental  Trust  Building,  Baltimore,  Md.  Mr.  Israel  succeeds 
Mr.  F.  W.  Jackson,  who  has  been  appointed  manager  for  the  Chicago 
district,  with  headquarters  at  the  Marquette  Building.  Mr.  Jackson  suc¬ 
ceeds  Mr.  A.  M.  Morse,  resigned,  and  will  have  associated  with  him  Mr. 
Walter  Bird,  who  continues  a.i  district  engineer.  Mr.  R.  B.  Hall,  Jr., 
has  been  appointed  manager  for  the  Atlanta  district,  with  headquarters 
at  Empire  Building,  Atlanta,  Ga.  Mr.  Hall  succeeds  Messrs.  Illges  & 
Hall,  Mr.  Geo.  M.  Illges  having  been  appointed  manager  for  the  St. 
Louis  district,  with  headquarters  at  1415  Chemical  Building.  Mr.  Illges 
succeeds  Mr.  George  D.  Pogue,  resigned,  and  will  have  associated  with 
him  Mr.  P.  .A.  Haradon,  who  continues  as  district  engineer.  Mr.  Walter 
Castanedo  has  been  appointed  manager  for  the  New  Orleans  district,  with 
headquarters  at  1163  Hennen  Building,  New  Orleans,  La.  Mr.  Castanedo 
succeeds  Messrs.  Glenny  and  Castanedo,  and  will  have  associated  with 
him  Mr.  R.  M.  Doherty,  who  continues  as  district  engineer. 
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UNITED  STATES  PATENTS  ISSUED  APRIL  5,  i9>o. 
[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

953,701.  ALTERNATING  CURRENT  TELEGRAPH  SYSTEM;  C. 
Meyer,  Charlottenburg,  Germany.  App.  filed  Oct.  18,  1907.  For 
controlling  the  position  of  an  indicating  needle  from  a  distance  by 
varying  the  phase  between  the  current  and  the  electromotive  force 
in  the  conductors  used  in  transmitting  the  signals,  thus  reducing  the 
number  of  wires. 

953,708.  SEPARABLE  ATTACHMENT  PLUG;  C.  D.  Platt,  Bridge- 

fiort.  Conn.  App.  filed  June  26,  1909.  A  plug  for  connecting  trans- 
ating  devices  of  various  sorts  with  a  line  wire  to  a  suitable  re¬ 
ceptacle  having  terminal  contacts  for  the  circuit. 

953,709.  DETACHABLE  PLUG;  C.  D.  Platt,  Bridgeport,  Conn.  App. 
tiled  June  26,  1909.  A  detachable  plug  in  which  the  body  portion 
and  the  cap  portion  connecting  with  the  distributing  wires  may  be 
left  in  position  at  will  without  liability  of  arcing. 

953.749.  ELECTRIC  MOTOR,  GENERATOR,  AND  OTHER  AP¬ 
PARATUS;  R.  D.  Mershon,  New  York,  N.  Y.  App.  filed  Dec.  3, 
1906.  An  alternating  current  machine  with  the  primary  having  leads 
for  consecutive  even  numbers  of  pole  and  for  poles  whose  angular 
spacing  is  intermediate  thereto  and  a  controller  in  circuit  with  the 
leads,  enabling  one  to  get  any  difference  of  synchronous  speeds. 
953.774.  VACUUM  RESISTANCE  FURNACE;  A.  O.  Appelberg,  Sche¬ 
nectady,  N.  Y.  App.  filed  July  2,  1906.  An  air-tight  chamber,  a 
tungsten  heater  therein  and  a  crucible  in  the  chamber  near  the 
heater  with  means  for  exhausting  air. 

953,782.  SWITCH  AND  FUSE  SUPPORT;  W.  J.  Gibbons,  Philadel¬ 
phia,  Pa.  App.  filed  Dec.  30,  1909.  A  double  pole  knife  switch, 
together  with  a  conduit  having  a  socket  connected  to  the  base  of 
the  switch. 

953.809.  INDUCTION  MOTOR;  R.  B.  Williamson,  Norwood.  Ohio. 
App.  filed  Mar.  1,  1907.  For  varying  the  resistance  of  the  rotor 
circuits  of  induction  motors,  the  winding  of  each  phase  comprising  a 
plurality  of  substantially  equal  parts  of  uneven  number  witn  means 
for  short  circuiting  portions  of  them  so  that  currents  may  be  caused 
to  flow  in  certain  parts  in  series  and  in  others  in  parallel. 

953.83*.  COMMUTATOR  CONSTRUCTION;  F.  E.  Hirt,  Milwaukee, 
Wis.  App,  filed  Jan.  ^o,  1909.  For  reinforcing  and  cooling  com¬ 
mutators  oy  means  of  rings  mounted  on  and  insulated  from  the  com¬ 
mutator,  the  rings  having  radial  slots. 

953.859.  ELECTRIC  ARC  L.\MP;  J.  A.  Rignon,  Gross-Lichterfelde, 
Ost,  near  Berlin,  Germany.  App.  filed  Sept.  4,  1906.  Of  the  closed 
type  for  alternating  current  or  direct  current,  with  a  slidable  carbon 
feeding  tube,  together  with  a  spring-controlled  detent  for  a  switch 
arm,  operated  by  engagement  with  a  slot  in  the  carbon  regulating 
tube  wnen  excessive  downward  movement  occurs. 

953,9 >5.  TROI.I.EY;  G.  E.  Lynch,  Lynn,  Mass.  App.  filed  April  26, 
1907.  A  diamond  lever  trolley  for  locomotives  in  which  the  toggles 
are  operated  by  gear  segments  and  spring,  the  toggle  being  guided 
in  its  up  and  down  movements  by  connection  to  a  separable  base 
which  can  be  removed  from  a  receiving  socket. 

953.934.  CONNECTOR  FOR  ELECTRICAL  CONDUCTORS;  J.  C. 
V'ogel,  Philadelphia,  Pa.  App.  filed  April  28,  1909.  Plates  with 
off.et  jaws  and  a  bolt  which  spaces  them  apart  and  a  lock  on  the  bolt 
to  hold  them  in  position,  the  jaws  being  locked  in  clamping  position. 
953.970.  TELEPHONE  RECEIVER;  J.  Noble,  St.  Louis,  Mo.  App. 
filed  Jan.  11,  1908.  A  diaphragm  with  a  circular  iron  disc  carrying 
concentric  superimposed  iron  discs  of  smaller  diameter,  thus  increas¬ 
ing  the  bulk  of  the  metal  of  the  diaphragm. 

95.t.98s.  AUTOMATIC  GAS  IGNITION  AND  CONTROL;  L.  G.  Bart¬ 
lett,  Somerville,  Mass.  Apn.  filed  May  ii,  1909.  For  turning  gas 
off  and  on  and  lighting  it  by  means  of  a  valve  actuated  electrically 
and  electrodes  for  furnishing  the  spark. 

953.99fi.  TROLLEY  WIRE  CROSSING;  H.  L.  Griswold  and  T.  Kerin, 
Oakland,  Cal.  App.  filed  June  26,  1909.  A  supporting  plate  with  a 
flat  bottom,  side  members  carried  by  the  plate  and  spaced  apart  with 
wire  clamps  carried  at  the  ends  and  a  grooved  wire  supporting  mem 
ber  having  a  wire  opening  and  supporting  another  wire  and  extending 
across  the  side  members. 

954.014.  TROLLEY  HEAD  FOR  ELECTRIC  CARS;  C.  S.  Bayley, 
.Auckland,  New-  Zealand.  App.  filed  Dec.  22,  1908.  The  wheel  falls 
back  in  striking  overhead  obstruction,  being  journaled  in  a  vertical 
spindle  mounted  in  a  tumbler  pivoted  between  cheeks  with  a  curved 
guard  piece  along  the  bottom  edge  of  the  tumbler. 

9.';4.oi5.  MAGNETIC  SEPARATION  OF  ORE;  Q.  Bent,  Lebanon,  Pa. 
App.  filed  Nov.  30,  1908.  For  magnetically  separating  pulverized  ore 
by  cau..ing  a  stream  of  liquid  carrying  the  ore  to  now  downwardly 
adjacent  to  a  suitable  magnet  and  withdrawing  the  magnetic  particles, 
the  tailings  descending  with  the  stream. 

954.016.  MAGNETIC  ORE  SEPARATING  APPARATUS;  Q.  Bent 
Lebanon,  Pa.  App.  filed  Nov.  30,  1908.  See  954,015.  The  flow  of 
water  is  controlled  and  mechanical  means  arc  provided,  such  as  a 
screw  conveyor,  for  advancing  the  magnetic  concentrates  away  from 
the  magnet  and  then  washing  them. 

954.022.  MULTIPLE  HOISTING  APPARATUS;  A.  M.  Coyle,  New 
York,  N.  Y.  App.  filed  Oct.  ii,  1905.  For  theater  curtains  in  which 
a  hoisting  drum  is  used,  a  friction  wheel  geared  thereto,  a  brake 
therefor  with  means  for  moving  the  wheel  out  of  gear  with  the  drum. 
954.035-  ALTERNATING  CURRENT  ELECTRIC  ELEVATOR;  D. 
Larson,  Yonkers,  N.  Y.  App.  filed  Sept.  10,  1907.  Of  the  traction 
or  direct-drive  type,  making  use  of  a  plurality  of  electric  motors  in 
scries,  a  starting  resistance  and  a  speed  governor  for  successively 
cutting  out  the  resistance,  inserting  the  resistance,  connecting  the 
motors  in  parallel  and  again  cutting  out  the  resistance. 

954.056.  X-RAY  SYSTEM;  H.  C.  Snook,  Philadelphia,  Pa.  App.  filed 
July  20.  1907,  The  transformer  which  supplies  the  X-ray  apparatus, 
operated  through  a  rectifying  switch  driven  in  synchronism  and 
definite  phase  relation  with  the  current  supply  by  mechanically  con¬ 
necting  the  rotating  member  of  the  switch  to  the  rotating  member 
of  the  current  generator, 

954,062.  TELAUTOGR.APH;  G.  S.  Tiffany,  Summit,  N.  J.  App.  filed 
May  16.  1907.  main-line  circuit,  a  second  circuit,  with  circuit 
closer,  the  latter  having  loose  contacts  so  that  when  vibrations  occur 
in  the  main  line  circuit  the  contacts  are  disturbed  and  interrupt 
the  second  circuit. 


954,080.  PROCESS  OF  PRODUCING  HYDROCYANIC  ACID;  O. 
Dieffenbach  and  W.  Molodenhauer,  Darmstadt,  Germany.  App. 
filed  April  16,  1908.  Makes  use  of  synthetic  process  by  using  highly 
heated  coal,  hydrogen  and  atmospheric  nitrogen,  passing  a  mixture 
of  hydrogen  and  nitrogen  containing  not  more  than  40%  of  carbon 
oxide  over  the  coal. 

954,083.  MASSAGE  APPARATUS;  R.  H.  Gay,  Conesville,  Iowa. 
Apn.  filed  Aug.  7,  1909.  Is  provided  with  electrodes  engaging  the 
body  and  receiving  current  so  as  to  treat  that  portion  of  tbe  body 
in  contact  with  the  electrodes. 

954.1 17-  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS;  J.  K. 
Lux,  Syracuse,  N.  Y.  App.  filed  May  16,  1907.  Key  socket  with 
a  thin  lining  of  insulating  material  for  tbe  shell  engaged  by  lugs 
on  the  shell. 

954,119.  BATTERY  HOLDER;  C.  T.  Mason,  Sumter,  S.  C.  App.  filed 
^Iar.  20,  1909.  A  one-piece  cell  connector  for  connecting  the  car¬ 
bon  of  one  cell  to  the  zinc  of  another.  The  cells  are  arranged  in 
a  group  and  carried  on  a  frame. 

954.139  TROLLEY  RETRIEVER;  C.  E.  Schlagle,  Wolcott,  and  M.  F. 
llodge,  Leavenworth,  Kan.  App.  filed  Jan.  4,  1909.  Makes  use 
of  a  winding  drum  and  cable,  with  cylinder  and  piston  for  rotating 
the  drum  and  a  spring  for  holding  the  cable  taut,  the  parts  being 
operated  by  compressed  air. 

954,150.  TELAUTOGRAPH;  G.  S.  Tiffany,  Summit,  N.  J.  App.  filed 
Feb.  5,  1906.  Improvements  on  patent  668,889,  etc.  Makes  use  of 
a  master  switch,  in  one  position  of  which  the  receiver  is  on  and 
the  transmitter  off  with  relation  to  a  distant  station;  in_  another 
position  the  condition  is  reversed,  and  in  the  third  position  both 
instruments  are  off.  .Also  improvements  in  the  paper  feeding  mech¬ 
anism  and  in  the  relay  and  other  parts. 

954.t67.  TELEPHONE  BELL  OR  RINGER;  P.  C.  Burns,  Chicago, 
Ill.  .App.  filed  Dec.  24,  1906.  Contains  a  normally  polarized  rocking 
armature  connected  on  opposite  sides  to  a  leaf  spring,  the  center  of 
which  is  attached  to  the  frame. 

954.176.  ELECTRIC  SWITCH  ALARM;  W.  F.  J.  Entrikin,  Parkes- 
burg.  Pa.  App.  filed  Jure  19,  1909.  For  railway  switches  in  case 
a  switch  is  misplaped,  by  means  of  circuit  closers  located  adjacent 
to  the  switch  points.  Details. 

954.185.  METHOD  OF  MAKING  MANGANESE  STEEL;  Henry  D. 
Hibbard,  Plainfield,  N.  J.  App.  filed  April.  17,  1909.  Makes  it 
from  manganese  steel  scrap  by  preheating  the^  scrap  to  below  red 
heat  and  then  melting  in  a  non-oxidizing  electric  furnace. 

954.190.  WARPING  MACHINE  ATTACHMENT;  T.  A.  Moore. 
Clifton,  N.  J,  App.  filed  Apr.  23,  1909.  Frees  yarn  of  electricity 
by  passing  it  over  a  grounded  metallic  comb. 

954.*98.  TELEGRAPH  INSTRUMENT;  W.  McL.  Tackson,  Gastonia. 
N.  C.  App.  filed  May  27,  1909.  A  key,  a  pendulum  and  a  lever 
arranged  to  be  operated  by  the  key  for  setting  the  pendulum  in 
motion,  thus  giving  dots  by  a  single  stroke  of  the  key. 

954.312.  TROLLEY  WHEEL;  A.  M.  Levering,  Philadelphia,  Pa.  App. 
filed  Apr.  3,  1908.  The  trolley  wheel  pivoted  laterally  on  its  bear¬ 
ings  and  thus  following  the  curves  of  the  wire.  Pins  on  a  hub 
are  located  in  recesses  in  the  wheel,  and  confined  by  flanges  so  as 
to  permit  the  movement. 

954.327.  ELECTRIC  CUT-OUT;  P.  T.  McNally,  Mandan,  N.  D.  App. 
filed  Sept.  30,  1909.  For  operating  electric  switches  at  a  distance 
whereby  the  current  may  be  cut  in  or  out  of  branch  lines,  either 
from  the  power  house  or  a  remote  station,  there  being  a  main  line 
switch  ana  a  branch  circuit  switch  operated  by  a  solenoid,  whjch 
latter  is  locked  with  means  for  operating  the  branch  switch,  which 
is  engaged  by  the  core  of  the  solenoid  for  re-setting  the  branch 
switch. 

054.329.  INSULATOR  PROTECTING  APPARATUS;  L.  C.  Nicholson. 
Buffalo,  N.  Y.  App.  filed  Jan.  25,  1909.  A  series  of  superimposed 
petticoat  Or  other  insulators,  with  means  for  diverting  the  arc  to 
ground  from  the  insulator  when  a  flash-over  occurs. 

954.. 442.  ELECTRIC  RAILWAY  SYSTEM;  E.  W.  Radius,  Shelburn, 
Ind.  App.  filed  Feb.  11,  1909.  For  use  in  mines  in  which  a  railway 
runs  in  branches  and  the  current  is  cut  off  in  the  room  except 
when  the  motor  is  in  the  room,  the  current  is  supplied  by  a  third 
rail,  which  is  laid  down  as  the  work  proceeds. 

954.350-  INSULATOR;  A.  J.  Siler,  Massillon,  Ohio.  App.  filed  Dec. 
10,  1909.  Made  of  a  single  piece  of  porcelain'  or  the  like  having 
a  crown  which  overhangs  the  body  and  which  has  a  convex  groove 
through  the  center  to  receive  the  wire. 

9^4,359.  CARBURETER  AND  CONTROLLER  FOR  INTERNAL 
COMBUSTION  ENGINES;  J.  L.  Tate,  Jersey  City.  N.  J.  .>pp. 
filed  Jan.  21,  1909.  An  internal  combusion  engine,  a  dynamo  driven 
thereby,  a  motor,  electric  connections  between  the  dynamo  and  the 
motor  and  a  coil  in  the  connections  for  heating  fuel  for  delivery  to 
the  engine. 

954.370.  INSULATED  BATTERY  CELL;  V.  G.  Apple,  Dayton,  Ohio. 
.\pp.  filed  Sept.  14,  1907.  In  the  battery  cell  a  hollow  grid  is  pro¬ 
vided  for  forming  one  pole  which  receives  a  plate  of  opposite 
polarity. 

954.. »72.  TELEPHONE  MOUTHPIECE;  H.  H.  Berg  Jager,  Christiania. 
Norway.  App.  filed  Aug.  11,  1908.  A  funnel,  the  smaller  end  of 
which  has  yielding  material  which  fits  the  inner  wall  of  the  tele 
phone  moutbpiece. 

9.>i4..473.  THERMOELECTRIC  FIRE  ALARM;  G.  Blackball,  Toronto. 
Ontario,  Canada.  App.  filed  Mar.  2,  1909.  Includes  a  mercury  holder 
formed  of  thin  curved  shells  close  together,  receiving  the  mercury, 
presenting^  large  area  and  having  an  upward  neck  carrying  bulbs 
with  terminals. 

954,402.  TELEPHONE  REPEATER;  P.  Stragiotti,  Hurley,  Wis.  App. 
filed  Aug.  II,  1908.  A  repeater  circuit,  divided  into  two  parallel 
circuits,  comprising  the  primaries  of  two  transformers  and  two  u'j 
ductance  coils  established  opposite  in  the  same  core,  and  a  second 
repeater  with  its  coil  bridged  between  two  corresponding  points  of 
the  two  parallel  circuits. 

954.407.  VAPOR  ELECTRIC  APPARATUS;  C.  O.  Bastian  and  All  rt 
E.  Salisbury,  London,  Eng.  App.  filed  Aug.  17,  1903.  A  contain-r 
for  the  mercury  and  the  electrodes  is  suspended  from  a  cradle  a’.ff. 
ated  by  a  solenoid  magnet,  so  as  to  tilt  the  container  and  stn.  ". 
the  arc. 
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